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aj'tholo!nai 

P,f..'-  i.  


1  ROBLEMATVM  /ARIORVTi 

Ceoda?ticortun 
Altiinetricorum, 

nonionicoinim,  et 
i'onomtcoi'uni: 


«4^ 


1 


^H^ior  Leifori  S. 


In  hac  tcrtiaTrigonometFi^e  me^ecditionc,  prxtcf 
vetera  omnia  nitidius  imprefla,  ha:cduo  inlunt 
planenova.* 

I.  Invcncio  fubtenfa^,  rertix  velquinta?,  veleujuC 
cunq;  imparis  partis  ahcujusarcus,  ex  datafola 
fubtenfa  ilhus  arcus;  etiam  per  con  munem  A- 
rithmeticam,&  fine  omniadminiculo  Algebrx. 
Qu.Tinventioha<aenuscrcditafuitimpoflibilis. 

II.  LiberProblematum  Architedonicorum,m  quo 
prxcipua  Architeaura?  mihtaris  myfteria  rcfe- 
rantur. 

Qux  duo,  quaha  finr,  &  quanti  prccii ,  malo  te  ex 
tuo  lcnfu,quam  cxverbis  meis  ajftimare.  V. 


^  ^  >'  S  I  Al  O     P  R  J  /V- 

DOMINO  FRL 

DERICO  IV. 

<:  O  M  1  T  1    P  A  L  A  T  i  N  O    a  D 

Rhenum.  S.   RoM.   Imperii  Archida-. 
pikro  &  Lledon ,  Duci  Bavaria:,  &:c.  Do- 
minoluo  ClcmcntiHimo. 

LLVSTRISSIME  PrimepsSle^ 
clor,  'Oo?nine  CUmenttftme,  Ntfi 
nota  ejfet  JLuJinf^twx  Celfittidtm 
Tm  t ota  z'tta  mea  \ proltxe  me  (xcu- 
pre/n,cfaoU ego  homo  Iheologm,  quafiMtm  ^jo- 
cat  lonis  mex^^M.ahfin  excoiam,  ^  etus gcneris 

fcrtptatnlucemedum.Necentmdtibito.quinmuU 
ttfitnt  hocfttidtum  meum  calumntaturt,  ntfipara- 
tammthiapud  lUuftnfiima  Cefitudtnem  luam 
defienfiionem  cjpftiant.  Et  certe  fi  ego  temptu,  cftwd 

{a)  2  medita- 


E   P   I   S  T   O   L  A 

meditationirerum  divinarum  deheOtindinume^ 
rationemafirorum  conferrem,  culpaminime  va^ 
carem.tJunc  autem,  quando  non  aliis  horis  haca- 
go  y  quam  qutbus  horU  alij  ociantur :  nec  in  almm 
finem,qudmut  lllufiri^mA  TuxCel/itudtniydehij 
rebuscrebrofciftitanti,prompte  ^dextre  reJj>on' 
derepofim  iquiseHqui  'velluftksmeos  mgenuosa' 
liorum  defidtnt  poftponatjuel^uoluntatem  Hluftrtft 
fimii  CelfitudinisTuAComodis  inftrviendi repre* 
hendxtfAhrahamo  Patriarcha  laudi  datur  djo- 
ftpho,quod^  ipftmathemattcas  artcs  calluerit,^ 
altosin  ijfdem  inftituertt.  Et  in  encomiis  Danielis 
hocnon  eft poftremum,quodinftru6tiisfuerit  omni 
fipientia  QhaldAorumiquA ftipientia prAcipue  in 
matheficonfttftebat.  ISleq^mtntisT heologis ,quam 
aliis  quibuftunq^  homtntbus  opera  Detidcirco ptnt 
propoftta,ut  iis  contemplandis fapientiam  Deiad- 
mirari  ^potenttam  metuere,  ^homtatem  ma^i- 
facere  dftant.  Omnesautem  iftiaffeBus ftne  dubio 
tanto (tintferventiores,  quanto  intelltgentia  operu 
divinorum  eB  in  homine pio  mator.  Jntuetur  tdio- 
taqutfptam  Solemimiraturclarttatem  lucis'.  pote- 
ftatem  caloris:  velocitatem  curftts:  certttudinem 

ittne^ 


NUNCUPATORIA. 
itmerwnefciM  interimiquA fitforma  ^magnitU' 
do  Solis ,    quamlonginqmmiter,  qHodqmtidte 
permeatSieidemdtcas,^  ex  Ajlronomia  dcmon- 
Jtres :  Soleejfeglobtmyglobo  terreno  centies fexagies 
fexies  matore;  ^  ctrculum  curfn  ippw  quottdtani 
cotinereplus  quam  quadragies  centena  mtUta  mtl- 
liarium  (^ermanicorumon  ampltus  admtrabttur, 
fedplane  obftupefetadtanta  naturx  mtracula  \  ^ 
exclamabtt  cum  Davide:  Jeho^vaDeufnoJleryqua 
admtrabileeftnomen  tuuminuniverfaterral  St, 
qutd  eji  homoyquodtuy  tantarurerumconditor  ^ 
effe6ior,esmemor  eius)  Adde,quodJemper  ita  tudt- 
catum  eJi,poJtarcanam  operationem  SptritusDei, 
nthileffe  quodhominemanjuetioremreddat ,  qua 
ccelejtis  tlltus  P  htlofophtA  cultura.  Q^anjuetudo 
autem  bone  Deus  ,quantum ,  ^  quam  rarum  eft 
T heologorum  ornamentum  \  ttquamoptandum 
ejfet  hocfeculo,  omnes  Iheologos  e[fe  mathemattcos, 
hoc  eH,homtnestraiiabtles  ^manfuetos.  ^^uan- 
quam ,  nequismeo  exemplo  abufus  plus  mmto  his 
peculattombi'.strtbuat;  ^tnterim  offctumjuum 
negltgat:  apertefateor,ut  prfvata  (^modica  haru 
rerumexercitationemimnocet-.itapubltca^aft' 

{a")  j  duam 


E    P    I    S   T    O   L  k 
fduam  earum  traBattonenon pojfe  non  aliquid in^ 
CQmmodiajjerre  tjs.qm  ^  corporis^  ingentj  ^ircs 
alits  labortbi4S  exantlandis  integras  cojervare  de- 
bet.  ^jiodcumhocjemejirideprehendt-ljem:^ tpje 
mthtpropofit  ynihtlampltu^sm  hoc  gencre  Jcrtbere^ 
^  altis  mei  ordtms  homintbtiSi  ut  idem  ftbi propo^ 
nant.autor (um.  VereentmLudovicttsVfves:  Inge- 
ntHmyinqmt,vividit4^s€ji:,non  nimis  defatigatti.  8t 
fevere  ChrtJlt44:Mortut,!nqtitt  Jcpeltant  mortUGs 
Juos.tu autem  vade  ^ annunctaregnum  Dei.Hoc 
igttur deinceps agamm.  G^ud vero huc ufcjjcrtpft^ 
qmanontantum  Tibt^  JUuflrfimePrinceps  Ele- 
Horjed^altis  ymdtis  ujut  effe  pojfmt-^ctir  tnvidto- 
fpremam?  Idenim abJcj^taBantta  me dtcerepojfe 
confdo^doUrtnam  Triangulor  u  inhunc  tdf^^  dtem 
a  nemine  tam  perj^tcue  explicatam^  ^t^fm  c  vus  in 
totartibt/t^.tam  famtliarttermonftratii  ejfe,  Fr^-- 
Jertim  deledfabtt :,fat  fto^  omnesreSiemdtcantes^ 
(juod tnproblematiP de motu  Solts  ^ Lurifi  vtde^ 
buntymottis  ccelefles  omnesinam  cMerorum  eadem 
efl  ratio)  abjque  omnt  tdm  Aiphonftnarumyquam 
Frutemcarum  tabularuope  y  per (olum  Canonem 
"-JrtangtUorum:^  ^ per  comunem  Artthrneticamy 

eadem 


NITNCITP  ATORIa; 
eademfacilitate,  ccrtitudineautcm  ^  iucuditatey 
quam  pertahttlas.multo  matore  y/upputari  pofi. 
^aex  reetiam  Celfitudmem  T uam  maxtmam 
juo  tempore  voluptatem  capturam  cjfe  mimme  du- 
bito.  Pofi  (^uam  emmArtthmeticam  QelfituAo  lua 
totAmperdidicit.^inqeometrtaefiamfundarrie' 
ta  non  c  ot  emnenda  lecit.nihd  impedirepoterit,^uo 
minus  et  iam  tfiamfiienttafuperfiruat.fia  nomen 
plufif-iam  regiumfibiadornnem poikritatemefjct 
comparatura.  Qjib  rariores enimfunt  Prtncipes, 
ffuthxc  tntelligantJanto  maior  lawefl,fiinte!ligat. 
ttfictt  Jiiufiriflima  Tua  Cefitudojii^  fuua^vun- 
culum,yyilhei?mim,p.m  H^fia  f  avd^a^vium, 
etfi  aiiis  tfuoe^^  rebusgefiis  ciarus  efftt ,  non  aliunde 
tamenmaius ,  cfuamex  AfironomiAfndtonomen 

/tijt  acqwfizifie.  'Ve  Aipljonfio  ^ero  Cafieiia  Rege 
'vulg  6  not  um  esi,  eius  memortam  ic  i?n  p  rtdemfmffe 

f€pu'tam,nfi  TabuU  cce!elltummotti':mipfiuscu- 
ra  ^ fumt  ibnf  edttx  tn  Itteratorum  manthus  wr- 

fiarentur.  Hosigitnriaud-ttfiimos  Regcs ^ Prin- 
cipesimitart,iiiudem  irre  regtam  eff:,  lilufmfsima 
Ceifitudo  1  uaputet.  ^luam adremfi (juid ego cd- 

ferrepotero:nonpatiar,ueifdeTn,qfialihifirifiimji 

TUA 


EPISTOLA  NUNCUP. 

cjuam  in  me  dejlderari.  €tfi  n.  puh.lic£  Imc  tra^lare 
deincepSyUt fiipradixi,nolo:lttuflrtpimA  tameCel- 
fitudini  'YuAyfi.quidetia porroderehus  ifiis  exme 
fiire  cupiat^deejfe  nequedeheo  nec^  volo.  Fr&firtim 
pofiquam  totannostot  heneficiis  una  cum  tota  fa- 
milia  mea  ah  lUuflrtfiimaCelfitudine  Tuafum  af- 
fe^tts.  Pro  quihtisheneficiistquia  €orum  magnitu- 
diniofiiciola meaneuttquamreflondents  Tyeumo- 
rOiUtdtuitiisgratiAfuAeacompenfare,  ^  IUuflrif 
fimam  Celfitudtne  Tuam^  unacumlaudatifitma 
ipfitis  coniuge,^ prole  numerofaiOmm  benedt£Ho- 
ney  tam  corporaliy  quam fj?trttualt,perpetuo  profi- 
quidignetur.  Cummeianimi  ^ njoti  h&cnuncu- 
patio  tefiis  efio.  Perfiriptum  Hagenhachti ,  in  co  - 
mitatuauU  lUuflrtfSimA  CelfitudinisT ua,  ^nno 
N,  C.  I spp'  dte  1 2.  Septemhr. 

IlluariffimzC.T. 

humilimus& 

addidbflimus  fervus 


B.  Pitifcus. 


BARTHOLO- 


mxi  Pitird  Gmnbcrgcnfis 
TRIGONOMETRI^ 

LlBER.  PrIMVS. 


'De generthHS  ^  affeiitomhm  Tn- 
angulornm. 


\ 

I  L  Trigonometria  cftdodrina  dcdimcnfioncTriangu- 
L  lorum. 

r  II.  Triangulum  cfl  figura  tribus  latcribus  trcs  angulos 
^^comprehcndcns :  Vtfuntfigurx  ABC  DEF, 

IIL    Latcraduoquxlibctfuntcruraanguli  a  fe  compre- 
'     hcnfi:  tertium,balis.T'//4/^r4  AB^jrACfHntcrMraanguUBAC: 
Utus  BC  ai  ciujiem  anguli  hajis, 

IV*  Latus  vnumquodq;  dicitur  rubtcndcrc  angulum  fi- 
hioppoCitum.yt /atf4s /tB/ubte/jdtt angu!um  ACB.  Latm  AC/ub- 
tendit  angulum  ABC.  Latt4>5  BC  fuhtendit  angulum  BAC, 

V»    Lateramaioramaiorcsangulos  fiibrcndunt.  SuhinteU 
//^^;Etminoraminorcs,&xquaIiaxq!inIcsJ>r//*f//^/'<7r^Wii/^ 
per/emantf/la esi.Demon/lraturtamenapud Eucitdtm adtS  (ir  iQ,p. 
J.& apud Regiomontanum ad ^2,f^ 4yprop 3 .  Lucul^nteretian;  con^ 
firmabiturinfra  per/ecundu  axioma  libri  terttt,  &pertertium  quarti. 

A  VLAn. 


%  TRIGONOMETRliE^. 

VL  Anguli  mcnfura  eft  cjrculi  ex  angulari pundo  dcfbri. 
pti  arcus,intcr  crura  /atis  prolongata  in  tcrccptus:  f7#  w  Tridm^ 
gulo  ABCydnguli  BACmenfurd  cU  mm  OP  vdBD. 


VII»  Cirfcului  in  trigonometria  omnis diuiditurin  par- 
tcsfiucgradus/6o^  &gradus  finguli  rurfiimin  6o.fcrupula> 
fiue  minuta  prima,  &  vnum  prim  um  in  totidcm  fccundaj&c,. 
Qiixpartestanto  fiint  maiores,  quanto  circulus  cft  maior^ 
Arcus  autem,qui  codem  partium  numcro  conftant,  in  circu- 
lis  xqualibus  asquales,  in  circulis  insequalibus  fimiles  dicutur: 
VtyarcasBD  (jr  G Hfmt  aquales :  arcmvero  BD  (jr  OP funt fimiks. 
Sicut  enim  BDyverbigratU.eFi^o  partium  in  circulo  magnoEBD:itA 
OP  eU  4o,partiumin  circulo parvo  LOP,(jrc. 

VI II,  Igitur  circuJi  didi  quadrans  cft  arcus  50.  par- 

IX.  Arcus  quadranteminoris  complementum  cft ,  quod 
ipfiad ^o.partcs  dceft.  Vt,  arcm  BD.  40, partium, complementum 
iUarcHaBE.)  o.partiumi&vicijpm. 

X.Ar- 


V 


X*  Arcii<:  qnadraiucmaioris  cxcefliis  fupraquadrantcm 
cft,  quod  ipfi  lupra  90.  parccs  a  Jcft*  f/.  arcmGEB.i^o.pmsum, 
€Kcej]HffnfrA  quAdrM  -Um  anus  EB,  ^o,  pArtium. 
XI.  Scinicirculuscllarcus  iSo.partium, 
XI L  Arcus  fcmicirculo  minoris  complemcntum  cfl:, 
quod  ip(i  ad  i  So.parccs  dcdhrtydrcusGEB./^o.fsrifum,  compU^ 
mentumefi.^rfus  BD.40.pdrtium. 

"  XllL  Angulipcrcruccmoppoficiruntapqualcs.f^/,<f;7^¥- 
It  BADdrGAH  funt^quMUs.  SimtluercttAmsnguU  GAB  dr  HAD. 
funt  dq^Afes,  idem  fi,  tn  SphArtcis,  Verttas  theorematis  per  fe ps^ 
tet.  Dem$n{lrati$rtAmen  Apud  EucUdcm  de  Uneis  recfis fefe  mutuo fi- 
utntihHSAdt^.p  r. 

XIV,    Anguluscft  rcftus  vclobliquus. 

XV^  Angalusreduseft.cuiusmcnfuraeftquadrans  f7, 
BAD, 

XTI.    Angulusobliquuscftobcufus  vclacutuj* 
X  VI L  Angulus  obculus  cft,  cuius  mcnfura  cft  arcus  qua- 
d  rancc  maior.  Vt  BAfi. 

XVIII.  Angulusacucuscft,cuiusmcnfuracftarcus  qua- 
iranccminor  f7^y^D. 

XIX.  Angulorum  complemcnta  dicuntur ,  vt  ar- 
cuum. 

XX.  Anguliquilibctfupcrcadcm  lincavtrinq;  protcn- 
faconcurrcnccs  fimul  fumci  funcarqualcs  duobus  rcdtis.fV,^». 

mUBADy  EA B.  cr  EAG  concurrentes  Adpuncium  A,  fuperUneA  GD^ 
fut^t  dqu  lUsduohudreElis  GAE.f^  EAO.perftrurturAm. 

XXI.  Icaquc  fi  obliqui  duofupercadcm  linca  vcrinquc 
proccnfaconcurrancalcer  cft  alccrius  ad  duos  reftos  complc- 
mcncum.r/  AnguU  G AB.compUmentum  Adduos  reitos  eli  Anguius 
BA  Dy&  is  huiU6  vtcijpm. 

XXII.  Triangulum  primo  cft  laccrum  quorundam  x- 
qualium  vcl  omnium  ina^qualium. 

A  t  XXIII, 


4  T^IGONOMETRIi^f 

XXIII.  Si  Triangulum  fit  laterum  quorundam  a^qua- 
lium ,  perpendicularis  aconcurrulaterum  arqualium ,  bifccat 
bafin  &c  angulumbafi  oppofitum  lEtcontra.  Vty  In  Triangulo 

terum  aqualium  AB  &  B  Cyerpen* 
dicularis  BD  bijecat  bajin  AC\  &  an- 
gulnm  bafi  oppefitum  ABC.  Bifecat 
hafin  AC:  o^uia Jinon  bijecaretjedca' 
deret  extra  medium puni^iumD.z^er'' 
bi  gratia  >  in  Ey  non  efjet pcrpendicu^ 
laris :  quippe  non  hrcutjfima  inter 
punftum  B  dr  re^tam  AC.  Bijecat  et^ 
iam  angulum  bafi  oppofitum  ABC  dr  eitu  menjiiram  AFC,  quia  anguli 
funt  vt  latera,per^,huif^. 

XXIV.  Triangulum  laterum  quorundamsequalium  eft 
sequicrurumvel^equilaterum^. 

XX  V^.  Triangulum  ^equicrurumeft,  quodduotantum. 
habet  lateraasqualia^ 

XXVI*.  Triangulum  a^quicrurum  ell  ad  bafin  a^quian- 
gulum,&  contra  iper^.  huitis. 

XXVIU  Triangulujiiarquilaterum^/^^r^-^^rr^^»//^;;;;/^^//*. 
^/^w)efl:,quodomniaIatcrahabetinuicema?qualiav 

XXVIIL  Triangulum  asquilaterum  eft  arq^uiangulum,, 
&  contvxper  yhuim^ 

XXIX*  Triangulum  dcinde  eft  redangulum  vel  obli- 
quangulum* 

XXX*.  Triangulumreaangulumcftjq^uodvelvnumha- 
betrcflum* 

XXXf*  InTrianguIis,  reaangulis, vnum  tantum  reftum 
habentibus,  fiibtendens  rcdum  Ipeciatimhypotcnufa  dici- 
tur :  includentia  vero  reaum,pcrpendiculum  &  bafis :  pro  \u 
hitu,yt,intrtanguli^ABC,&DEFja^er^ABi^DEfunthyp0tenffd: 

BC& 


EF.perpendicuU :  AC  dr  DI:  lafti :  vcUatra^AC^-  Lf  pa  - 
fcndickU  iBCdr  £J  bafcs^ 


XXXI I.  Triangulum  obliquangulura  cft,  quod  omncs 
angulos  habcc  obliquos^ 

XXXIII.  Triangulum  obliquangulum,  cft  vcl  obtufan- 
gulum  vclacutangulum. 

XXXI V.  Triangulum obtufangulum eft,  quod vcl  vnum 
habctobtufum^ 

XXXV.  Triangulum  acutangulum  cft ,  quod  omncs  an- 
gulos  habct  acutos. 

XXX VL  Triangulumdcniqjcftplanum,vclfpha:ricum: 
planum,in  plano.-fphxricum,  in  globo. 

XXX  VlL  Trianguli  plani  fub  Trigonomctriam  cadcntii 
latcra  funt  tantum  Imcac  rcftar. 

Dt  limis  rtnif  adXrt^cn-wetriam  rtBeinttUtgcnidmprincj^i 
oportet  td ,  qud ftquumur  thtcrtmatM. 
XXXVIII.Silincarcftainrcftas  parallcIasincidat,angulo$; 
fimiles  iliniliterqi  aut  altcrnatim  fi  tos  facit  2:qualcs :  dr  cMrs. 


4  TRIGONOMETRliC^ 

Vt.Jire^A  ABittcida;  inpardleUs  CD  &  EP:  angubsfimlcsfimu 
literqutjitosBHD  &  BGFy  ttcm  diematim (itos  CtiG  &  HGl\&c. 
ftcitdquales.  Etcontra:  Sirecli  mredas  CD  cr  E^  tncidens^ 
frdiiSfosangulosfimiles fi^nliterc^ueaut alternatimft.osJoGceH^  acu^ 
WacutiSy&obtu/isobtufiifactt.tc[iidts\ntf/t  CD  dr  EVfuiitparaU 
kU.  EHz^.frimiEi^lidis.  Lu  emhah  tn^turalem,  Titrnft 
Te£iaeH,re^£CD  &  EF aqualiterinterftdtflar  mnpojjuntj  nifiad 
reSiamK^Bxqualtbtisangultsinclinentur,  Hinc ,  fi  plurcs  rcftasin 
candcnire£lanifintperpcndiciilares,runtinuicemparallelx. 
Vt  re6td  CD  &  EFfunt  inuicem paralleU^quiafunt  in  eandem  re^fani 
DF  perpendicuUres. 

XXXIX.  Si  plurcs  rc£t^  pluribus  rcftis  parallclis  intcr- 
fcccntur,  intcrfegmcntafuntproportionalia.  Verhi gratia ,  fi 
duA  re£idt  k^B  (jr  interfecentur parallelis  DG^EH  &  BI.  dic^ 
interfegmenta  ^E  (jr  k^F  fimiliterquc  EB  &  FC  ejfe  inter  fefe^ 
proporttondia.hoceH ,  Sii^E fittertiaparsreifd  K^Bietiam  <^F 
foretertiampartemre£iA\^C^       RatiocH:  quiareiia  EHde  toto 


-A 

M 

B  C 


^atio  DGIB  abfeinditpartem  tcrtiam.  Ergo etiam de fingulis  lineis per 
totum  ifiudjpatium  duciis. 

Hinc  parallclxparaUclis  tcrminataffiint xqualcs ,  &con. 
ixz  .  vtparallelx  t^F  dr  GH  terminattparaUelu  ^G  dr  FH  funt 

itquaUs. 


Liider    Primvs.  7 

dqtidles.  Cumentmtou  AC&  GI  Jint  dqtdaUs:  etiampartesUrnM 
Af&GH  d^uales  cJJeneceJfeeFi. 

XL.    Si  Amx  rc(flar  in  (c  mutuo  HucaDtur,  cfficitur  indc 


duareffa  AB  &  ADinJemutuoducan^ 
UT,  efficttuT  inde  quadrangulum  AB  CD. 
^odftergo  AB Ihquinqttepedum^AD 
ftx:  totum  quadrangulum  k^ECD  ertt 
triginta  pedum  quadTatorum ,  vt  appa- 
ret  ex  Uneis  tn  diagrammate  funHa- 
tii. 


\  \ 

r  

f  i 

i 

~\  \  \ 

XLL  Reftangula  c  tota  vna  &  fcgmcntis  altcrius,  fi- 
mul  fumta,  funt  xqualia  rcdan- 
gulocx  vtraquctota.  VtreifangmU 
extota  f^D  6.  &fcgmentU  k^G  3.  & 
CB  2.  nempe  re£langula  ACFD  //.  (jr 
FGBC  /1.  fmul  fumta  funt  dquaUa 
redangulo  ABCD  \o.Jahoexvtraque 
tita  AD  6,  dr  AB  J. 


XLI L  Si  quatuor  rcftx  fintproportionalcs  (hcceH^f^ 
haheant,  ztprtmaad fecundam ^  itatertiaadquartam)  reftangu- 
lum  mcdiarum  arquarur  rcftangulo  cxtremarum*  Vt.Jtfirrt 
quatuorproportioMahs  AB duorum :  £F/rt/tm:  FG fex : BCnovempe- 
dum:Rc£tangulum  mtdiarum  EF&  FC/iempe  reliangmlum  EFGHy 
dquaturre^tangulo  extremarum  Ai  (jr  BC,  nempe  rdtangulo  ABCD, 
7^m  vt  hit  novemjunt  oliodecim\ tta  ter Jex funt  oitodecim. 

LSi 


TjllGONOMETRIJt. 


r- 
r- 
s  • 


— p 


Hinc 


Si  quatuor  reftae  fintproportionales,  datis  tribus,  datur 
quarta*  Rcaangulum  enimmediarum  diuifumpcr  extrema- 
lum  alteram,relinquit  2\icxi2Si\\VtJidicatur. 


Vt 


ad  3. 


ita 


6. 


ai 


ReltangulumfaStumex  &  6.  nempe  iS.  diuifumperextremam 
primam»  2.  relinc[uitextremam njltimam.g, &c.  \^tg^ hdc  eHratiOy 
cur  in  regula  proportionum,  quam  barbare  vocant  Regulam  Detriy  du§ 
fojleriores  terminiinterftfe  multiplicentur^&  frodu£tumdiuiiatur 
per  primum :  quia  videlicet  produitum  multiplicationUfecundi  ^  ter- 
tiiterminiyeHetiamprodu£lum  multiplicationisprimi quarti :  di' 
uifum  ita^perprimum,  relinquit  quartum.  2{amdiuiJio  ^  multiplt^ 
catio  mutuo fifeprodunt.Nihilautem  tnterefi  adpraxin^vtrum  termi- 
fiorum  medtorum fecundo  veltertio  loco  ponas.  Siue  enim  dicas . 


vt 
Vt 


1. 

2, 


ad 

4d 


C. 


tta 
ita 


6. 


ad  &c.Siue 

ad  (^c. 


Etji 
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EtJ!  alu  tn  prJore^filta  in  p6(lenorecollocatior:e  termtni  primi  ad /f- 
ttindi$m^^ terttt adqiurtHm di proportto :  qudfitum tamen ex  uir 
to!hcationereperiesprorfusidem:<iutaperindeJt/tvet)iaper/ex,fi*je 
fexpertrta  multtplice$:(^c. 

Hinc  ctiam 

II.  Rc6tangulaa:qualialatcra  habcntrcciprocc  propor- 
tronalia :  ( hoceitytn  reltangulis aquaUhtishahent fefe^  ut  latu^  mtnu^ 
reftanguli primi  ad  lattss  mifJiM  fcctmdi  ^  itx  lattis  matus  rectan^ 
guUfcundt  adUttismaiiisprtmt)  &CcomX2.ycrtigratta,wrectan^ 
gutudjuaitbusylBCDcr  EFGHhabent/eJe: 

Vt        AB     ad     Ef    $ta    fG    ad  BC,&c. 


y  


r  — 


t8' 


Ciufa  eH  manifefla  ex  antecedentthus. 

XLllK  Si  trcsrcda?(iiit  proporrionalcs :  {hoccsl  f  fha- 
heant,  ut prtma ad ItcundafN  ^  tta  fcuhda  ad  Scritam)  quadraium 
incdix,xquaruroblor.gocxtrcmarum; 

^ta  enten  medta  bt^  ponitur,  hoc  modo : 

M  rt 
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n 

4 

ad 

c 

  3» 

ita 

C 

 .  9 

e 

$■ 

Terinde  eH\  ac  ft  ejjent  quatuor  proportionales,  ideo  Cfuicquid dc^ 
cfuatuorproporttonaUbpf^  aiSluw fuity  de  trthm  quotj^ proporttonaltbpis^ 
eH  intelltgendum. 

XLIV.  Sireaabifeda  continuetur,  oblongum  conti- 
nuatx&  continuationis  eda^quale  quadratorcfta:  exbifcg. 
mcnto&continuationecompofita?:  minus  quadrato  biltg- 
jXi^Vii\^o.p.2  Eudtd. 

B{loreaaK^Khtfe6iainG  ^  c  « 

continuata  in  B  :  continua- 
tioni  KB  (lituatur  ae^ualisBCy 
atg^ind( fiit ohlongum  ABCD. 
i^dreaam  forroGB  compofi- 
tam  ex  htfegmento  GK  (^r  con- 
tinuatione  KB  defirihatur  qua- 


drato  per  reSlas  KL  GHab- 
fcindatur  quadratum  btfeg- 
menti  ILFH^  ut  reltnquatur 
gnomon  MNO.  Bico  ohlon-  ^ 
gum  K^BCD  tfie  aquale  qua^ 
drato  G BEF  mtnt^s  quadrato 
IL  FH five  y  quodtdem  eU ,  dico 
^hlongum  kJ^BCD  ejfi  aquale 
gnort^oni  MNO.  Spacia  enim  ^ 
Mdr2^  fttnt  communia.  Spacium  vero  gnomonis  0  ^five  reSlan^ 

ium 


\ 

H 

J9 

LiBER    Primvs*  ir 
lumlCEL  ,  eTi£quMlere£lAngHlo  GHDA,  Vtrumg/nim  faftumefi 
fxconttnudtione  cr  hifegmento.  Ergo  frcch  btfdta  conttnuetur^  oc 
quoddemonjlrandum  erat. 

KyftQ^  hdc  de  Uncis  reUis ,  tdnqudm  deldteribM  tridngulorum  pU^ 
norum^buc  inferendd  duxtmus.  2iunc  ad ip/i  trtdngula  pland  rever- 
tcmur, 

XLV,  IntrianguloplanopauUcIabaficrura  fccac  pro- 
portionalitcr^ 


u 

y 

/ 

1 

i 

Vtyintridnguloplano  ABC.ft  KL.  pdrdHcU  baft  BC.  ahfcindat  de 
€rurc  A  C.partem  tertiam :  etiam  de  crurc  i^Bpartem  terttam  ahfctn- 
iet^er  ^g.huju^ :  ddioj^.erunt: 

Vt  AB  dd  ACy  itd  AK  ad  AL.  Item: 
Vt  AK  dd  BKy  itd  AL  dd  CL.  Item: 
rt     AK    dd    AL,    ttd    KB-    dd  LC. 

XLV(.    Si  pluratriangulaplana  comparcnrur: 

TrIAKGVLA    i£Q^lANCVLA    HAbENT  LaTERA 

CiRCA  ito^ALEs  Angvlos  Pr O P O R T I o n a li a :  &: 
contra,4/^-  (y-Euc/td. 

Hocihcorema  prddpuum  eUtotim  Trigotjometri^  furdamcntum. 
Jgiturprd  cdteru  cuniiis  diligenter  (jr  expliciti^r attcndatur. 


B  2 


DECLA- 


DBCLARATloXmtergo duotrtangulapUna.K^BC &  k^DE 
dqutangula.ficutanguU  adBdrO.  Itcm  adA^  AAtim  adC(jr  Bjibi 
mutuofmt  £qualts:  Dtcolatera  eo^um  €(ft  circa  aquaUs  angulos  fr$^ 
forttonaltayhocesiyejfe:: 

L    Vt    AB    ad    BC,    ita    AD    ad  DE. 

11.   Vt    AB    ad    AC,    ita    AD    ad  AE. 

UL  Vt    AC    ad    CB,     ita    AE    ad  ED. 
DEMONSTRATIO,  ^ia  enim  anguli  BAC  dr  DAE funt 
quales,  exthefi:  tdeofti^B  ad  vx/Z)  appltcetury  \^C  neceffartocadet 
tn  AE^dr exiUaapplicatia/tttale  Scbtmaextjlet.  In  c^uo JchemMC^^. 
quta  latera  AB  ACcoin^ 

cidunt ,  praterea  anguli  f> 
adB(^D\item^adC&E 
fimt Ac^uales ^ex  theji:  ideo 
latera  reliqua  BC  &  DE  ^ 
nccejfarto  erunt  paratleUy 
per  iS.  huiHS.  C^tqui  $n 
Triangulo  plano  niia  pa^ 
rallila  bafi  crura  fecat  proh-^ 

portionatiterr per proxime pr^cedentem.  Erge  in  Triangulo  v^DE 
redla  BCy  cumfitparaHek  l?aft  DE:  cma  \^D  &  %^E Jecatpropor^ 
tionaliteriadeo^ 

ft> 


rrOyperfynilNm  B  ducdtur 
tla  B¥  pAr^lhU  hajt  k^E. 
hsc  reUquuw  crus  DE  cum 
(rure  DA  Jcialtt  ptQportio* 
ndliter  m  punEiii  /;  F  per 
tAndcmpYoxtme  prAcedliem : 
mtQ,iamett4m: 


Vt    AB    dd    AD,    tta    FE    dd  DE. 

SiueyquodtdemiH : 
rt    AB    ad    ADy    tta    BC    ad  DE. 
Tiam  FE^  BC  aquantur perconfidartkm  3^.  htijus.  Trdterea cum 
/tnt:  • 

n    AB    dd    AD,    ita    AC    ad  AE. 

&itd    BC»    ad    DE.  Eruntetiam: 
Vt    AC    ad    AEy    ita    BC    ad  DE. 
T^am  (jud  um  tertio  convcnwnt,  etiamtnter fcfe  comeniunt .  Jgit ur 
tam  tn  untverfum  erunt : 

I.    Vt  ad    AD,    ita    BC    ad  DE. 

jr.  yt    K^B    ad    AD,     ttd     AC    dd  AE. 
llLVt     %^C    dd    AEy    itd    BC    ad  DE. 
Dentf^  quia  ad effeffum  hthil  tntertHyUtrumterminorumproportio' 
nalium  tnter^edtorum  fecundo,  vel  tertto  loco  coUocet :  Erunt  ettam 
permutdtim : 

J.    yt    ^B    dd    BC,     itd    AD    dd  DE. 
JL    Vt    K^B    dd    AC    tta    AD    ad  AE. 
JJI.  Vt  ad    BCj    i(d    AE    dd  DE, 

AtQ^adiOTriangttlaplanajquiaftgula.qualiahicJunt  ABC(^  k^DE 
Id-era hahent circa aquales angulos piopottional.a:  qtioddiVsorfyarh^ 
dum  erat. 

B  s  Illv- 


M 


f4  Trigonometrije 

Illvstratio  pcr numeros :Sit  igitur  k^B  quin^ pedumx 
ADydecem :  DE/ex^^AriturBC quotpdum  Trtum.Nam 
AD  DE  AB, 

Vt    \o  Ad^  6-  itn  


SitACquntuorpedumy  BC,  trium:  DEjex.  ^mtur  K^E^quot 
fedum  ?  ^  0£to.  Nam^ 

BC  CA  DE 

—  ita,  


^4 


(adS.K^E. 


XLVIL  SiplaraTriangiilaplanacomponantur,  &rc- 
ftis  parallelis  interfecentur ;  interfegmcnta  funtproportio^ 
n2L\\2L\  hoc€fiyfi  p 
(  verhi  grntia  ) 
TrianguU  duo 
^AF&FAGco^ 
ponantur,  &re' 
£tis  parallelis 
BCD  &  EFG 
interfecentur:  in- 
terfegmentafunt:  A 


n    BC    dd    EF,    iu    CD    ad  TGr 
ytl: 

n    BC    dd    CDy    ita    EF    ad  FG:&c. 
?CTi9.hu)Hs\  z^l per proxtme prdccdcn*cw.Nam  7 rtarguU 
^K^EFfHntdquiAnguUpcr^S.bujuSypropter  BC     tt  pAralUlas^ 
Jgiiur, 

rt    AC    dd    K^F,    ita    IC    ad  EF: 

Ter proximc pracedenti  m.  Arqutpereandcm : 

/V    AC    ad    K^Fy    tta     CD    ad  FC. 

J^je  vcra  convcninnt  unt  tcrtio^  ctiam  intcr fc^  'c  conucnitmt.  Er- 
go/untctiam 

Vt    BC    ad    EF,    ka    CD    ad  FG.^c, 

XLVll!*  SiTriarguli  plani  quodcunq;  latuscontinuc- 
tur^ar^gulusexterior  pcr continuationcm illam fa6lus,eftX' 
qualisangulis  duobus  interioribus  oppofitis;  yt  yJiTrianguli 
pUnt  f^BC  Utus  AC  contifitteturin  D:  angulu^  ICD  cxtcrior,  erit 
stqualtsduobustntenorihusoppoJitisBAC  dr  k^BC  Stcnimexpun- 
{tacfupttcturrccta  CE paralleU recla  AB :  angulu^  extertor  BCD 
ritcompoJiiusexanguUs  ECDdr  ECB^  Atqut  angttU  ECD^  &  ECB^ 
funt  dquxUs  duohus  in^  B  Z. 

tcriortbus  oppofitU  BAC 

ABC  {nerf.pe  angu- 
lu4  ECD  angulo  BAC, 

angulu^s  BlE  angulp 
ABC  )  pcr  -  8.  hujus: 

propterparalUldS  r^B^  p^[_  \/  ^ 

C  E  Efgo  ettam  angulus  C 

BCD  est dqualt6  duohustnteriorthtis  oppofttU  BACdr  ABC:  quodde- 

mo^ijlrandum  crat, 

XLIX.  In  Triangulo  plano  trcs  anguli  funtduobus 
rcftis  xquAcS  :FttnT rtangulopUno  ABCy  Sihtmatis  antcccdentU : 

dtco 
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dico  tres mgulo^ k^3C,  BAC&  ^OB ejfe squdcs  d^fob  '-u  reEtis.  An^ 
guli  enirn  quilibec  fuptr  eadem  reSU  ad  tdem puni^fum  co?icurren  es^ 
funt  aqualts  duobii^  reclis  ^  per  2  o.  h'ij^.  {^io[uiangulitres  k^BC 
BCA  &  BAC  AG^uipollent angulistribiis fupcr eadcmretta  k^D  adu 
dempunfium  Cconcurrennbifs.  x^agulusenim  hCAeHcommunis: 
anguU  vero  ECD  dr  ECB angulis  BACd^  ABcfunt  aquales  ^per pro- 
Kimepr^cedentem,  ErgoanguUtres  ABC^BCA^  BAC funt dquales 
duobiisre£iis.^oddemonfirandumerat,  Hmc: 

A  1  n  Triangulo  plano  non  poteft  efle  nifi  unus  rcdus  vcl 
obtufus* 

2^  £ t  uno  exiftente  redo  vcl  obtufo ,  cxteri duo  necefla- 
riofuntacuti» 

3^  Et » duorum  quorumcunquctertius  eft  ad  duos  re£to5 
complementum. 

4.  Hincdeniq; :  Si  duo  Triangula  binis  angulis  fint^^ 
quiangula,  prorfus  funt  sequiangula^ 

L.  InTriangulo  plano  re£tanguIo,Iatcra  includentiarc- 
ftum  xquc  poftunc  hypoitnnCxypenutt.primiEuclid, 

DECLARATIO,  In  T rianguloplano  kJ^BC  rettangulo  ad B.  dico 
latera  k^B  BC  includentiare6lum  k^BC  dqHe pojfehypotenufA 
AC  hocert.quxdratalaterumAB  ^  BC^  nempe  quadrata  k^LMB 

BEOC limul fumta ,  ejfe ^qualia  quadrato  hypofeniffd,  4 C.  nempi 
quadrato  ACKI, 

DEMONSTRATIO.  Sienimexrc&o  Bdefcendat  p^rpendicularii 
BFG  ex  quadrato  ACKltimtoblongaduo  AFGI&  FCKG.quafunt  it^ 
qualta.hocquidemqitadrato  BEDC:  tllud autem quadrato  ALMB. 
F-rgodrojuadratumACKL  exduobus  illisoblongis  compoftum ,  ^//^- 
q^ialedu9btisq'fadraLis,ALA^B  &  BECD.^4od autemduoob/o>iga 
AFGI&  FCKGMibHsquadratis  ALMBcr  BEDCftntdqualia.td 
dtfingulisinfl)ccie\acprimumquidemdeoblongo  AFGI ficprobatur. 

Si  tres  recljtfiutproporttonales,  quadratum  medta  4tquattiroblongp 
extremarttm^  /    S  ^  •  /^///«if . 

K^iqui 
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\^tqui  tres  re^fd.Alj  k^Bct  AF^f$mtprcportionales^hoce!iiha- 
ntjefe.ut  Alitd  AB^tta  AB  ad  k^F. 


I.rgo  quddratum  ex  t^Bydauatur  oblongo  ex  k^I  ^  AT. 
tJ^worprohatur.Trtangulaemm  k^BC & BAF funt aquiangu^ 
la  y  propter  communem  ad  \^  (^reiJosad  B  ^  F.per^  c.^g.  huju^. 
Ergoper  j^6.hu/U4 yUtAQ  {cui dqualu ifi \^L)  ad{^B.  tta^B 
ddK^F. 

SimtliprorfusmQdoprohatur.ohlongum  FCKG  ejjeaqualequadra^ 
io  BEDC.  T riangula enim^^BCdr  BCFfuntdquiangula  .propterco^ 
munemadC(irre£Jo5adB^F.ptr4.c.4<)hujus,  Ergoper^d.  hujuSy 
VtACad  BC:  ita  BCad  FC.  adeoj^per  43.huju«,quadratum  ex  BCeFi 
dquale  oblongo  ex  ACfive  KC&tC. 

C  7» 
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Tn  trhngulo  igiturpUno  re^langulo  UterA  tncludentia  re^fHrHdquc 
fojjlint  hypotenufe,  ^oidemonfirandumerat. 

Scholion. 

Crapore  mmrva  htc  prepofitio  ftc  de^nonftra^ 
tipote^i.  SittrtangulumABC  re^angiilumadS, 
&  fintlarera  AU.i.BC.4,.AC.^.pedum.Quadrert' 
turfinguUUtera  \&  quadratafinguUltneispun' 
Hatis  mpeda  quadratos  dfttnguatur.  Videbis  qua^ 
dratumhypotenuft  AC.  haberetot pedes  quadra- 
tos.quotpedes  quadratos  habent  quadrata  Uterum 
AB&BCftmulfumta. 

Confedarium* 

Igitur  in  Triangulo  plano  rcftangulo,  datis  duobus  qui- 

bufcunq;  latenbus.  datur  tertium.  Vt fi  dentur  duoUteratnclu^ 

dentiareSiam  AB(ir  BCpartium^.^ 4  iunciueorumquadratisp 

i6 .inunamfummam  2.^.(^radtceindeextra£ia^reperuturh'^potent4^ 
faACpartium^. 

Contrafideturhypotenufa  partiumquin^^  alterum  includenti^ 
um  reElum.partium  tr  um  :fuhtra£io  quadrato  trium partium  de  qua^ 
drato quing^ partiumjooc esifiuhtratio quadratog.  de a^uadrato 25.^ 

txrefiduo  lO  .extran:aradice  quadrata.repertetur  alterumincludenttii 
re^um^partium  4. 

Scholia  dcextradioneradicisquadrarx. 
r.  Si  poR  extra^am  radtcem  quadratam  ex  altquo  numero  fra^iones  aliqvd 
fuperfuerint.radkem  dupltcatam  &  injuper  umtate  audamyfraatontbm  tUisfub^ 
netabtt  \  hoc  modo. 

37 

II.  Radx  qtidihuiufmBdtfraaionesadiunifashahet^nunquAmtnexaaevera: 
radix exaai  vtra in  fe tpfam  du^a , numerum, ttnde extrada eR.ad  affem 
rMere  dehet.  Atqutft  radtcem  3  ^  tn  fapfum  ducasjwc  cRft^^per^  S  multtplices, 
tmirrocreahtsmdenumertw:  iz  underadix  ^J^tftextraaa/edtantum  u^..Oua 
de re  vtde  Ramum  t»  ekmemu  Geometru^s ,  eUmento odtuolthrt  Xil  Et  La^rS 
Sibbnexum  tnfcholus  &  traaattbtis ad  .mihmittcam  Rami  adtunats,  LL 
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LI,  InTrianguloplanorcftanguK),larcraincIudentiarc- 
ftum ad hypotenufam  plcrunq; (unt iirationalia  hoc cfl,  nu- 
mcrocxadodatx  mcnliirxcujufcunq;  incxplicabilia.  Caufx 
stet  cx  Scholid fccunio  froximc  ptaccdcm  u, 

LHjn  Trianguloplano rcctangulo,acutorumalcercftal- 
tenuscomplementum  Pcr 
4Q,hu)us^  VxctLimcctum frO' 
bAttir  hoc  modo,  In  T rtAnguU 
fUno  ^BCt  rcchngulo aa  C, 
a»gu//u  ABC  Acutorum  dUery 
cHxcfUilts  dngulo  BAE pcr  S. 
hutusifiOptcrfAriUcUs  EAdr  ''^ 
BC  AfqutAngu/us  EABJ/iO- 
flcmfntum  An^u/t  B AC pcr 
firuiturAm^  E^^o  cttAmAngu- 
/tu  K^BC  cH  comp/cmcnturn 
dngu/tBAC. 

LI H.  Si  Triangulum  planum  circulo fit  infcriptum  1  angu- 
li  ad  circumferentias  op- 
pofitas  funt  fubdupli :  Vtfi 
tn  ctrcu/o  ABC circumfercttA 
BCfit  120  grAduum.  Avgu/us 
BAC  circttmfrcHtta  BCoppo- 
ft  ti6crtt6),grAduu  RAttotH. 

^tA  ctrcumfcrcnttA  totd 
ABCcH  ^do.grAduum ,  pcr  7. 
hujt4^.  Angult  vcro  tres  trtAn- 
gu/t  ABCarcu/oinfrrtpttfttnt 
j  0  graduuypcr49.  hu)U6.  Er^ 
go  vt .  trcun  fcrcntiA  qu£Q^  H 
tcrttA pArs  dcfCO'  I'A  Angu/iis 
qutltbet  ctrcumfcrcntt^ .  ///  oppofitM  cH  tcrtia  pars  dciio. 

C  I  Evi' 
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Evidentm  ita  demonjlratur  y  v.g.  dea?tgulo^BC.  E^argulo  diSt^' 
K^3Cd(4catHrper  totum  circuliplamm  dtamcter  BED.Epc  certtro  ve^ 
ro  Eadcircumferentia  ABCD 
diicanturduo  radii  EA^EC. 
Dico  angufos  partiales  k^BD 
fir  DBC  ejfefiibduplos  ad  an- 
gulos partiales  AED  (jr  DEC. 
Nam  anguli  k^BE  (jr  BAE 
dquanturpers-  hujus.^ngu-^ 
lu4  vero  K^ED  aqualis  eU 
angulis  ABE  (jr  BAE  ftmul 
fumtis^per 4.%.  hujHt.Ergoan- 
gulus  AED  adangulum  ABD 
eUduplus,  Similiter '^i^nguU 
EBC  &  ECB  funtaqualesper  i> 

hujus.  Et  his  utrifij^fimul 
eH aqudisangulus  DECper ^S.hujus.  Ergo  etiamangulus  DECdi\ 
angulum  DBCefiduplus.  .^iaigitur partes  angult^EC  adpartes 
anguli  ABC  funt  dupU :  ideoetiam  totus  AEC  ad  totum  ABC  effdu- 
pltss :  ac  proinde  angulus  ABC  ad  angulumAEC,  (jr  p^r  cox/equens  et- 
iamadarcum  x^DC  tanquam  ad  menfuram  anguli  k^EC  iH  fub^ 
dupltis.  idem judicium  esi  de  cateris.  St  ergo  Trianguium planum  cir^ 
culo ftt  infcriptumyangtiliadcircumferenttas oppofttas/untfubduplii. 
qttod  demonflrandumerat.. 

Hine: 

\.  Si  latus  Trianguli  plani  circulo  infcripti  fit  diamc- 
tcr^angulus  iUi oppofitus  eft redus :  hocefi^^o.graduum  iquippi 
oppoftttisfemicinuloy  quiefi  rSo.graduum, 

1 1.  Si  plura  Triangula  plana  eidem  circuli  fegmcnto ad 
eandembafininlcribantur,  funt  infaftigiis  xquiangula*  Vt 

Trian- 
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TmngttU  duo  ABD  dr 
ACD  inJcriptA  ciJcm 
circuli  Jfgwcnto  AhCD 
gd  candcm  bafin  {^D, 
fnnt  infdjligtis  BdrCd- 
quiangula,  Vtrtqttccntm 
dngulo ,  ncmpc ,  tam  an- 
gulo  ACD ,  quam  atJgulo 
ABD,  cpponiiur  cadcm 
iircumfcrcntia  AD, 


L I V.  Si  duo  Triangula  plana  cidcm  circuli  fcgmento 
ad  candcm  balln  infcripta,  fupcrnc  conncaantur : fic  vt  mdc 
cxiftat  figura  quadrilatcra,  diagoniis  intcr(eaa:  Rcftangu- 
lum  diagoniorum  cft  xqualc  redangulis  oppolitorum  latc- 
tum  fmiul  fumtis.  Ptoloniatu^  CopcrmctM. 

DECLARATIO.  Sint du$ triangula  ABD  ACD cidcm circu^ 
lifcgmcntOKyfBCDfupcrcandcmhafin  AD  tnjcripta  Juptrnepcr 
rc£tam  BCconncxa :  ut  cxijfat  indc fgura  (juadrilatcra  A hCU.  Dtco 
rcclangulumdtagomorum  AC& BD dquaU ejjcrcaanguluopfoftio^ 
rum  latcrum  AB  6^  CD.  Ucm  BC&  K^DfimulJumtis. 

DEMONSTRATIO.  Si  cntmadptinStum  B  conjlituas argulum 
^BE  dOjuaLm  angulo  DBC:  &  ttadtagontum  AC pcrrecJam  BE 
fcccs  indua^partcs  adpunlium  E  :  mantfcjlum  fiet ,  \rcciatiguU  BD  & 
EC.  Itcm  BD  &  AEffJcdc^ualtareltangulisBCdjr  AD.ItcmLD  & 
AB.Namfi  quatuorrecta  fintproportionales.rcciangulummcdtarum 
dquaturrc^angulocxtnmarum.per  42.hu)tis^ 


C  /  K^tcitii 
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^tqui  quatuo  r  reclx 
BD,D^,BCcr  CEfunt 
proportionales.NamyquU 
Iriangula  ABD  ar  BCEy 
Junt  ^iqutangula  propter 
^quales  BC/1  BDAper 
c.  2  prxcedentis,  Itcm  pro  - 
pter  aquales  k^BD  dr 
EBC  (qui /unt  dquales 
proptereundem  EBDad- 
ditum  ad  aquales  ABE  (jr 
DBC)(ir  dentQ^ prop  era- 
quales  BEC &BAD  pcr  c. 
4.49.  hujmjdeo  tatera eorumfunt.Vt, BD  adDA,  ita  BCadCE  Si- 
mtliterquatuorre£U  BD ,  DC,  BA,  &  K^E.funtproportionaUs. 

2iam,quia^  Trianguia  BDC 6^ BAE/unt aqutangu/a ,  pro  tera. 
quales  BDC &BAE,perc.2.pr£ctd€ntu:  IterNpropter Jiqua^ts DBC 
&^BEexthe/i\&dentquepropterd^qualesBCD  &  BEAperc^p. 
49  hujusAdeo lateraeorum funtj  t  BD ad D A.tta  BAad^E.  ' 

Ergoreclangulum  re^arum  DAcr  I  C ^quAturrecJangulor^ffa^ 
rum  BD  &  CE.Similiterquereclangulum  rettarum  DC  &  BAaqua^ 
turreaangulo  rectarum  BD  &  ^E.  Et contra .ReaangulaBD & 
CEy  Item  BD  &  \^E  ^quatur  re^langulis  D  A  &  BC,  item  DC 
&  Bk^. 

K^tqut,reElangulaBD&CEx  Ittm  BD  & AE/untreiian^ulum 
BD&  ^Cper  4 1 .  hujtis.  ^ 

Ergo  Re6langulum  diagmiorum  BD  &  ^C  efUqualere^anou. 
Itslaterumbtnorumoppo/itorum  DA  &  BC:  Item  DC  &  BA  fmul 
/umtis :  quod  demohflrandum  erat. 

Confeilarium. 

Igiturin%uraquadJlatera,circuloinrcripta,&:diagoniis 

inter- 
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interfefta,arq;  adeo  fex  lineis  rcdis  conftantc;  datis  quinquc 
quibuicunque,  darur  fexra. 

Exempla  illuftnflima  habebis  librofccundcprop.ii*//^ 

35* 

Haitcrjus  JeTriarjgalif  plarjis:  fiquiturdejphdricis. 

LV.  Trianguli  fphxrici  larera  lunt  arcus  circulorum  ma- 
ximorum  (igillanm  femicirculo minores. 

LVu  Circulus  (phxrx  maximus  eft,  qui  totam  fphor- 
raminduohcmifpha:riadividir:adcoque  a  pohsfuu  vndiq; 
perquadranrcm  circuHitidcm  maximi  diftat. 

LVll.    Si  ma  :imus  fph.rrx  circulus  pcr  maximi  polos 
tranfear.redeeum  lccat;  ^ccontra. 
Stt  mAX'frtU4  ijhxr^  c^r- 

cultis  C ,  etu/r^,  pol:  B  B 
Cr  ^  I  perquospoios  B 
T>  trarjjeit  altt^  ctrcuiis 
maxtmus  B  E  D,  Diro  , 
quod  maximu4  BED  ma- 
xtmum  ^EC  ref/e  fecet 
ddEcr  F,  Polo  enim  E  vel 
F  defcrihatur  circulus  i- 
tidem  maxtmtis  ABCD : 
mantftflum  esihtd^us  ar- 
cu^i^ByBC.CDy  DA, 
foremenjitrits  an^tilorum 
ad  E  e^  F  yper  6.  hujus. 

y^tqui  arcu^  k^B,  B  \CD,D4,  funt  quadrantes  ,per proxime prs^ 
cedentem,  Ergoangul/adECr  F Jtmtrecli^peri\.huiU6.  J^^odde- 
m»nflrandum  erat, 

y  LV.II.  \fcnfura  anguli  fpha?rici,  fi  in  circulo  maximo 
accipiatur,  cft  arcus  circuli  maximi  ex  angulari  puntta 

defcri- 
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defcripti,  intcr  crura  quadrante  tenus  continuata  intcpcc- 
ptus :  perj.  ^5^.  hujm,  Vt^ 
nn^uli Jph^rici  BAC  men- 
fuTA  non  eHarcu^  BC/ed  ar- 
CH6  EF  inter  crura  AB 
AC  quadrantetenus ,  nempe 
'u/juead  E  &  Fcontinuata 
interceftm,  ^ianonarcus 
BCifed  arcus  EF  efi  exan- 
gulari  pun6lo  A  defcrifttis^ 
per  5  6,  hujui^  Ergo  arcui  BC 
anguti  BAC  menfura  ejji^ 
nonpotcstypery.  hujus. 

LIX*  Si  anguli  fphaerici  crura  continuata  concurranti 
femicirculosefficiunt.  &corhprehendunt  angulumangulo 
prsedifto  &  oppofito  aequalem :  VtyAnguli  BACcrura  AB  cjr  AC 
conttnuata  in  D  efficiunt  femicirculosABD  dr  ACDy(jrcompreben^ 


M  ' 

dunt  angulum  BDC  angulo  BA C  dqualem :  quia  idem  arcus  GHu- 
trum^  tUum  angulum  metiturperproxime  prAcedentern, 

LX^  Tnangulum  fphxricum  quodhbet  ex  quovis  an- 
gulari  pundo,  habet  oppofitum  fibi  Triangulum  aliud,  cujus 

bafis 
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bafis  cfl  eadcm,&  angulus  bafi  oppofitus;  rcliqux  partcs  funt 
partiumprioris  rriangulicomplcmenta.r/,  TriangulumBAC 
cxpunilo  anguLari  ,  hAhet  cppojitum  fibi  JrUngulum  BDC .  cut$4S 
udcm  di  bajjs  BC^dr  angu/uj  baji cppofttus  BDC ptr proxime  anttce- 
iUntem,  Latera  vero  BD  cr  CD  Junt  Uterum  k^B  ^  com- 
pUmenti  ad  Jimicirculum pcr  eandem.  K^nguli  dentque  DBC  CT 

bCBjuntangulorumK^BCc;'  BCAaddu:isreclo$compUmehta,ptr 
21.  hu)U6 

LXK    Triangul»  fph  rrici  larcra  in  angulos,  contra, 

permutari  poirunt:  complcmcntisadfemicirculum  prolatc- 
rc&angulomaximohmcindefumtis*  Stt  Triangulum J^htrt- 
cum  ABC obtufan^ulum ad  B.  Jngult  K^menfura JitDE,  f^ngult 
B  acutt  ;qui  compUmentum  esi  B  obtuf,  cr  tn  dit^  TrianguU  maximi) 
menfurajit  FCx^n  juitCmenfuraftt  HI.  K^rcut  DE  dquaturKL: 
quta  KD  cr  L  E  funt qutdrantes ,  commune  eoram  compUmentum 
eli  LD.  Arcui  FG  aquatur 
LM:quia  LG  &  FM funt 
quadrantes ,  commune 
eorum  complemcntum  eU 
LF.Arcut  HI aquaturKAf: 
quia  KI(^  C^fH funtqua^ 
drantes^C^communeeorum 
compUn^en^umeiiKH.  Er- 
go  angulif  Trtangult  ABC 
Mquantur  latera  TrianguU 
KL  M:proa  nguU  maxtmo 
ABC :  eiui  compUmento 
FBG  ajfumto.  Pariratione 
demonjlrart  potcilyTriangult  \_ABCUtera  ejfe  ^qualia  angulis  Trran- 
gultKLM.Latusenim  ACaquaturarcui Dlmeffurd  angtdtDKIco. 
pUmenttobtuft  MKL^  Latus  AB  aquatur  arcut  OPmenfura  anouU 
MLK.  Lattts  denique  BC  aquaturarcui  FH  menfurxartgult  LMK. 

^  Sunt 
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Sunt  enim  quAdrantes  Cly       dr  OB ,  BV(^r  CH,  Et  ccm  - 

munUbinommcomplementaCD,  k^O^  CF.  Trianguli  igitur (phAri- 
ci  lafera  in  angulos,  (jrc.  fermutarifoffunti  quod  demonjlranium 
erat. 

LXIL  Triangulum  fpliarricum  redangulum  aut  unum 
habet  re£tum  ,  aut  plures  uno. 

LXIIL  Unumrcdtum,  velcumduobusacutis,  Ut,BAC; 
vcl  cum  duobus  obtufis ,  Ut ,  BDC :  vel  cum  obtufo  & acuto^ 
Ut  CDR 


K^ngulos  enim  ad\^ T>  nunc fingimm  effe  rellos: 

LXl  V,  Triangulum  fphxricum  redangulum  cum  duo-»- 
bus  acutis  habet ex  angulo redo  oppofitum  fibi  Trian gulum. 
redangulum  cum  duobus  obtufis :  &  contra :  Ft  videre  eft  ity 
Triangulis  re£tangulis  BACdrBDC. 

LX  V.  Trianguli  fphxrici  rcdanguli  cum  duobus  acutis. 
laterafinguIafuntquadrantibusminora,f7/»o/5C 

LX VL  Trianguli  fpha:rici  rcdanguli  cum  duobus  ob- 
tufis  latera  duo  funt  quadrantibus  majora :  tertium  quadran- 
tcminus,^//»^Z)C, 

LXVIL  Triangulo  fpha?rico  rcdangulb  cum  acuto  Sr 
obtufo  opponitur  ex  acuto  Triangulum  reftangulum  cum 
duobus  acutis^  VtTriangulore^angulo  CDE, cum acutaECD,  6* 

§btuJo 
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Bhtufo  CEDyOppomturTriAngulum  reaangulum  EDF ycumduohus 
dcutif.id  E(^f. 

LXVIU.  ^  Tiunguli  Iphxrici  plurcs  reaoshabcntisja- 
tcra  rcclos  lubtcndentia,  Tunt  quadrantes.  cau/a  :  quta 
v.g.in  Triangulo  k^GH ,  fi ctrcuU  maxtmt  K^Gdr  ^H,/ecent 
maxtmumGHy  anguli^ad  G  dr  H  reffis,  ^ef/po/t^maxtmt  GH, 
per^y.  hufuu  o^o  vero  cr  t^H funt  quadrantes , per  5^.  huft^. 

^odfiergoangultuadK^ettamfitrcatis.ettam  GH ,  eslquadrans, 
perji.CTij.huftdj. 

LXIX.  Triangulum  rphxricum  plurcs  rcdos  habens 
habcttresvclduosrcclos.aJeoquedclatcribus^trcsvclduos 
quadrantcsJ'/77 4«gA^^w  ad  ^ ponasrecJum.Trtangu/umfi^hie^ 
rtcum  AGH^  habebtt  tres  reilos  angu/os  adAyG^T  H  dr  tdcirco  ctiam 
tria /atcra.AGyG HyJ H quadrantes.  Stneundemad  Aponas acutum^ 
Triangu/umjphtricum  AGH,habebit  duosrectosMG  &  H.drtdcir^ 
coettam  duo/atera  AGcrAH.quadrantes, 

LXX»  Si  trianguh  fphxrici  duos  reAo5  habentis  tcrtius 
angulus  fit  acutus,  tcrtium  latus  cft  quadrantc  minus :  fm  ob- 
tuius,majus.  /V  tn  Trtangu/o JphdricoHGIy  acutangu/oadG ,  tcr^ 


ttumlattis  Hly  enquadrantemintis.  InTriangu/o (/h^rtco AGI yOb- 
tufangu/oad  (7,  terttum  lati4s  Al.es/ quadrantemaft44. 

LXXI.  Triangulum  fpharricumobliquangulumautcon- 
ftat  cx  puris  acutis  vd  obtulis  ;aut  cx  his  utrifq;  mixtis. 

D  z  LXXII. 
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LXXI I.  Tnatigulo  fphserico  pure  acutangulo  opponi- 
turTriangulum  fphaericumcumduobus  obtufis  &:  vnoacu- 
to\^co\\x,i[2,.Ft,JianguUadA(irDfing'inturacutiy  Triangtdo ABC 
purc  acutangulo oppomtur  Triangulum  B DC cum duohtis obtufis  adB 
&C,(^  tmo  acuto  ad  D. 

LXXIIU  Triangulo  fphxrico pure obtufangulo opponi- 
turTrianguIumfpha:ricum cumduobus  acutis&:  unoobtu- 
fo;  &  contra..  Vt.fianguliadK^c^D  fi iganturohtufiy  Trtangulo 
pure  ohtufangulo  BDC  opponitur  Trtangulum  ^BCcum  duohfi<s  acu- 
t^adB^Cdr  non ohtu/o ad  o^. 

LXXIV.  Triangulifphsericicuiufcunq;  tres  angulifunt 
duobus  rcftismaiores. 

De  T riangulisjph^ricisplures  uno  re^fos  velohtufos  fivefolos (ive 
rmxtos^habentihu^yresperjfe  eH  manifefta. 

DeTriangulisJphjiricis  duorttmvel triumacutcrum yita  demon- 
firari  pottH, 

In  Trtangulo  (phartco  dusrum  acutorum  t^BC  reifangulo  adCy, 
acHtangulo  ^d  AdrBy  men- 
furaacuttBAC  cHarctts  EF: 
menfuraveroacuti  ABCvel 
DBEnon  eHarct^s  DEfedHI 
per^Sjouju^,  Atquiarcu^EF 
&  DE  qu^drante  complent^ 
Ergoarciis  EF(jr  HLconiun- 
ciim  quadrante/itntmaiores, 
Etper  confiquens  etia  anguli 
h'6  arcuhiis  refpondentes  y 
nempe,  anguli  BAC  dr  ABC. 
coniunStirn  quadrante,  hoc 
cH,  angnlo  recio  funt  maiores, 

K^CB  verb  eHream.exthefi.Ergatn  Trtangulo /ph<grico  duorum 
torum     CB  tres  Junt  anguli  duobus  re^iis  matores. 


acu- 


In 
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htTridfigulaJphdr^  'mere  Acutangu^o  KLM  men/ura  dcutiddL 
iHdrcus  NO:  mef*furddcutiad  K  e^/ arcua  f  'X,  fr.enfuraacuitad  U\£ 
e^idrcu^sJOR,  Atqui htires drcus,NOJ'X,cr ^Jlfnul Junntduocm 
fu.idraf/t  btisfuntmdiofes.  Duorumemmdrcuum  ^lR  f^VXcomfU'^ 
mentd  VV  cr  PJ^  fimul 
fumtd  Junt  mtnord  , 
qudmarcusKO  perjlru- 
llurdm^  Ergoarct46NO 
menfurd  tertitan^ult  eft 
mdiorqudm  compiemen^ 
td  reltcjuorum  duorum 
dngulorum  fimul  fumtd, 
Et  per  conjecfuens  ettam 
dngulus  terttus  iH  md- 
ior^quampro  reliquorum 
duorum  compfement  is. 
K^deoque  ettam  tn  Tridngulis  fph^ricis  mere  acutanguli^y  tres  Junt 
duobm  reiiis  maierts,  Sabttltirem  demonjlrationem  vtde  afud  Re- 
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BARTHOLOMiEI 

Pitilci  Grunbergenns 

TRIGONOMETRIyE 
LiberSecvndvs, 

De  necejariis  ad  dmenfionem  Triangulorum ,  tabulis 
Sinuum,Tangentium  &  Secantium. 

L  Triangula  fic  funt.  Dimenfio  Triangulorum  cft  igno- 
torum  in  Triangulis  five  laterum,  fiveangulorum,exnoti« 
tritus,fivelatcnbus,fiveangulis,fivepuris,fivemixtis,inven- 
cio.  Dicitur  etiam  fdlutie  Triangulorum  :  item  calculus  Triavou. 
lorum. 

(Sunt  tn  Triangulu  pmer  angulos  &  Utera .  etiam  area.  Sed  tllarum 
dimenfio  ne^  Trtangulerum  eHpropria.Nam  &  alwum  qu4rumcuna,fi. 

g»rarumareMmewnur.lie^prhnlTrtanguli6inen:ftdaquadrangulisad 
Trtangula  dertvatur.  Ideo  huc  non  perttnet.) 

I L  Dimenfio  Triangulorum  perficitur  pcr  auream  A- 
rithraeticsregulam;  quajdocet  de  quatuor  numeris  inter 
fefe  proportionalibus,  datis  tnbus  quibulcunque  reperite 
quartum,  *^ 

III.  Ergo  ad  dimcnfionem  Triangulorum  &  proportio- 
nesomnium  Trianguli  partium  inter  fefecertas,  &  eafdem 
numero  cxphcatas  cflTe  oportet. 

IV.  Proportiones  omnium  Trianguli  partium  inter fefc 
certxeflrenonpoflrunt:  nifi,  quicquideft  in  Trianguliscur- 
uilmeum:  (ut  funtin  univcrfis,  menfursangulorum.  &  in 
Iphxricis  etiamlatcra)  ad  lineas  redas  reducatur,  Nam  curvi 
neq;  ad  curvum ,  neq;  ad redum  invcn ta  eft  huc  ufq;  propor.. 
itio:neq;tortaflisinvenietur  unquam.  ir  r 

V.  Cur- 


LiBER  Secvndvs» 

V.  Curvx  \incx  ad  rcftas  rcducuntur  pcr  dcfinitionem 
quantitaris,quamhabeant  reda:adcirculum  applicatx,  rc- 
Ipcclu  radii. 

VI.  Rciflx  ad circulum applicatx funt  fubtcnfx,  Sinus, 
Tangcntes  &:Secantcs. 

V IK  Subtcnfa  cft  reda  in  circulum  infcripta ,  totum  cir- 
culum  in  duo  fegmcnta  dividcns,  &  utrumqj  (egmcntum  pa* 
ritcrfubtcndcns. 

VUI.    Subtcnfacft  maxima,  vcl  non  maxima. 

IX»  Subtcnla  maxima  cft ,  qux  totum  circulum  in  duo 
fcgmcntaxqualiadividit :  atq;  adeoutrinquefcmicirculum 
lubccndit,  n  rec7a  CC,  vulgo  dumcur  Mcitur. 
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f5t.  Subtcnfa  non  maxima  cft,  qux  torum  circulum  m 
duo  fcgmcnta  inxqualia  dividit;  atq;  adeo  ab  una  partcar- 
cum  femicirculo  mmorcm,  abalteraarcumfcmicirculoma- 
jorcm  fubccndit :  Vtrccla  IB  .cjUdabuna  parte JulKndtt  arcum Je- 
mtcirculominoremlFB i  abaltera f  artefubtendit  arcum Jimtcnculo 
ma)orem  IHB, 

XI.  Si. 
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XI    Sinus  eft  rcdus  vel  verfus. 

XI I.  Sinus  redus  eft fcmiflis  fubc^nfcC dupli arcus.  Vt.finm 
re^usarcm  BC  wl  BG,(Hre^a,  BE femifis  fuhter^fe  dufli  arcus  BC 
V€lBG.hoceHjfemiJfisre6l£BED,qu£arcum  BCDvel  BGD  fuhten^ 
dit.Stcfmusrectusdrctu  BEvelBH  csirccix  BK.  quippefemiJfisrecU 
BKI,  qu£  duplum  arcum  BF  vc/BH,  nempearcum  BFl  vcl  BHl  Jub- 
tendit, 

Confedaria. 

7.  Sinus  ergo  reftus arcus  quadrante  minoris  &  maioris 
ufqueadfemicirculum  eftidem^  Vt  ftntu  recttisarcus  BCcr  BG 
efieademrecfaBE:  qutppefemtjjtsref/a  BED,  quatamafctim  BGD^ 
qtiimarcum  BCD  Juhtendit, 

2.  Ac  proindeiinus  reftus  complemenri  quandocun- 
quedicitur,  intelligitur  tantum  fmus  complementi  arcus 
quadranteminoris.r/,  ftnti^re^u^comp/ementt  BC ^nempe arcus 
BFelire^aBK. 

3*  Sinus  reftus  omnis  efl:  in  diametrum  exalneroarcus 
terminoduftamperpendicularis.  j^/^/4^';^/w/;^Tr/4;7^///(^yi/Z?Z) 
taterum  £qualtum  AB^AD,  femiitameter  AC  a  concurfu  /aterum 
aqudiumduiJay  hiJecat  hafn  JSD  ad  F  per  dcfinitioner?^  fifjtis  re^i: 
ideo  eH  in  eampcrpendicutaris:    todtc  vtctjfim  m  illam^pcr  23  p,i^ 

4.  Sinusre6tuscomplementieft  arqualis  fcgmentodia- 
metri  five  radii  inter  finum  reftum  arcus  &ccntrum  inter- 
cepti^  Vtfintis re^us  complcmentt  BF^  nempe  n£ta  BKeU  ^qualis  ;r- 
£t£  EA.perc.sQ.pA. 

Xlll*  Smusverfuscft  fcgmentum  diamerri  interfinum 
reftum  & circumferentiam  incerceptum.  Vt,f»t4^s  vcrfusarcu^ 
BCcsi  fegmentumdtametriECifmtisveYfus  arcHs  BG  eH fgmentum 
diametn  GB. 

XIV.    Ergofinus  verfus,aliuscftmaior,aliusminor. 

XV.Si- 
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XV.  Sinus  verfas  maior ,  cft  finus  vcrfus  arcus  quadrantc 
maioris ;  FtyGEcU  fin$^s  verf$uarcf4sqHddrAntemaidrisGFB, 

X VL  Sinus  vcrfus  minor  cft  (inus  verfus  arcus  quadrantc 
minoris :  Vt ,  ECcFt finus  verfns  arcus quadrantewinoris  BC, 

XVII.  Tangcnscftrcdaafccantcpcralccrum  arcustcr- 
minum  du£la  m  cxtrcmitatcm  diamcrri  ad  alterum  arcus  tcr- 
minum  pcrpcndiculaiis :  Ft  arcus BC tangens cfi rcila  LC. 

X VIII.  Sccans cft recia  pcr altcrum arcus  tcrminum ufq;^ 
ad  fummitacem  Z2Lng^nusd\xikxJ't arcus BCfecanse^i  rc£la  AL. 

XIX*  Detinicio  quantitatis,  quamhabcant  rcftxadcir- 
culum  appiicatx,  cft  conftru6kio  tabularum  Sinuum,  Tan- 
gcntium  &  Sccantium..9/«//)^w  vidclicet  rc^orum.n^n  ettam  vcr» 
firum.Nam finus  verfi cxfmthus reclis nuUc negocto elicupttur,  Sinus 
^nim  vcrfus  minor  cum  finu  redo  complcmcnti  cftxqualis 
radio,  Vt finus  vcrfus  minor  EC  cum finu  rctto  complcmenti  ^EcH 
stqualis  radio  l>/C  Ergofifuhtrahasfinum  rc6ium  compUmenti  k^E 
deradtox^CjreftatfintssverfusEC.  Sinus  autem  verfus  maior  cft 
aequalis  radiocumfinurcftocxccftusconiunilo.  Vtftnusvcr^ 
fissmai$r  GE  cFt  aqualis radio  GA  cum  ftnutxccffmKyfE  coniufUlo. 
Ergo  ft  ad radinm  G A  addxs finum  rc^um  cxccjftss  AE ,  habchis finum 
vcrfum  arcus  GFB^  Itatj^  tahulis  ftnuum  verforum  non  cH  opus.  Tr$ 
fuhtcnfis  vero  finus  nch  ufurpartpojfunt,  Nam finu^  rc^lt  funt fimiffcs 
fuhtcnfarum,  Ergo ftfinum  maximnm  haheas pro fuhtenfa  maxima : 
etiamjintss  nonmaxtmipro  fuhtenfis  non  maximu  habert  poterunt, 
Nam  qud  est  ratio  totius  ad totum :  eadem  cH  ratio  dtmidii  ad dimidt- 
um^vg.^d  csi  ratio  lo.ad  d.cadem  cH  ratio  uad  /. 

XX.  Tabulas  Smuum , Tangcntium  &  Sccantium  vulgo 
canoncm  Triangulorum  vocant,  Rhcdcus  vocatcanonem 
dodnna:  Tnangulorum.  Victa  vocat  canoncm  Mathcma- 
ticum-»* 

XXL  Tabulse  Sinuum .  Tangcntium  &  Secantium ,  non 
ultcrius  cxtcnduntur,quam  u(q;  ad  quadrantcm.  Nam  arcuum 

£  c^ua- 
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quadrantemaj$mm/Inu4re£fuicUm/unt,quiminorum :  pcriz.hujtis. 
Tangentes  vero  (jr ficantes  arcuumquadrantemajorumnulUeJfe 
funt,ferij^(^  iS.hujia^ 

X  X I L  TabulsB  Sinuum  ,  Tangcnrium  &  Sccantium, 
vulgo  conilruunrur  ad  fingula  fcrupula  prima,Rhencus  con- 
flruxicaddecades  fcrupulorum  fecundorum,  NoscateraquidJe 
fcrupulUprimts  contenti  fuimt^ : fuh  initium  vero  dr finequadrantisy 
etiamfcrupulafecunda,veldena,vel  bina^velfingula  adhthtumur.pra^ 
ut  necejfttas  exegit. 

XXIII.  Ad  conftrudionem  Tabularum Sinuum,  Tan- 
gcntium  &  Secantium,anteomniaradiu5  ccrcarum  partium 
eftaflumendus^ 

XXIV.  Quarumcunqueparciumradiusaflumarur,  Si- 
nus,  Tangcntes  &  Sccantes  adeumfereomnesfuntirracio. 
nales,  hoc  eft,  numero  parcium  integrarum  vcl  ctiam  fraftio- 
numpri^cife  vcrarum  inexplicabiles^perji. p,  haqucTa- 
bula^Sinuum,  Tangentium  &  Secantium  cxaa^nullomo- 
dodari  poflunt.  Talcs  autem  dari  &  pofliint  &  debcnt^in  qui- 
bus  nullus  numcrus  abfita  vero  per  incegram  earum  parcium, 
quarum  radius  eft  aflumcus.  Vt ,  fi radtu6  fit  affumtus partium 

1^000000,  nulhuearumtabularumnumertisdebetaheffi  a  vero peru^ 
namparticularum  looovooo. 

XX  V,  Hane  accurationem  ut  afl^equaris,  vel  fraftioncs 
infuppucandis  cabuhs  non  negligas :  vclradiummulcoquam 
pro  cabularum  hypochefi  majorcm  ad  conftruaioncm  cabu- 
larum  aflumas  oportet. 

XXVI.  Acqui  fradiones  fi^n ul  eum  inccgris  ad  calculum 
adhibere  valde  caediofum  eft.  Adde  quod  fcre  nullx  fradio- 
B€shiGfunt  exquifite  ver^.  Eigo  radius  ad  conftruaioncm 
tabularumtantus  aflbmatur,quantus  fi  afllimatur,  crror  in 
tota finiftranumeris,  quotin  tabuhscollocatos  volumus^in- 
eiicnuUuspoflit:  numcri  vero  a  dcxtra  vcrfus finiftram erro. 


nci 


ncipoftfuppwtationem  finicam  abfcindantur.  SicRfgiomon^ 
nHus  cnm  vcUit  fupputarc  /4 hulas  Stnuum  ad partes  raJst  6000000.  aj- 
fkmftt  radtum  parttcularum  60000000QO0.  (^fintti fupputattonc  de fin- 
gulU  ftmhu^  ita  repertis  a  dextrafintfirorfum  abfctdttnotiU  quatuor. 
Sic  Rbetictu  cum  vellet  tahulas  finuum  fupputare  ad  partes  radii 
10000900000. affumfitradiumparttcularum  jocooooooooooooo.  ^^niti 
Jkppntatione  de  ftngulis  finthus  k  dextra  (inifirorfum  ahfctdtt  notat 
^«m^.  Nos  ad prtncipta  Canonis  exqutrendum  affuwfinjM  radtum 
parttcularum  looooo  ocooo  oooco  00000  ocooo,  In  ipfo  vero  Canoneradi- 
mmpofmmu^pro  neceffitate  "Vdriumificutinjra  fiio  locodtcetur. 

XX VII^  Aflumto  radio partium  quarumcunq-,  principio 
finusrcdosomnium  arcuum  quadrantc  minorum  iifdemin 
partibus  inquires :  tum  ex  finibus  iUis  reftiSjTangcntcs  &  Sc- 
cajitesdcduccs. 

XX  VIII.  Sinusrediquoadconftruftioncmtabularum, 
funt  primarii  vel  fecundani^Sinus  primarii  dicuntur,a  quibus 
rcliquideducuntur. 

XXIX.Sinumprimariumnuncftatuounicum,ncmpcSi- 
num  totum,  fiveradium;  quieftacqualislatcri  fexangulicir- 
culo  infcripti»hoc  cft,fubtcn- 
(scfocagintagraduum.  ^uoi 
ftc  dcmonfiratur.  Sit  latu^ fexan- 
gulUirculo  infcripti  BC^ia  igi- 
tur  BC  arcu6^  efifexagtnta  parttu, 
tx  thefi:  idco  ettam  angului  BAC^ 
tft  fexaginta  parttum  perfextam 
frimi.  Acprotnde angult  ABC^  ^ 
ACBfimulfumtifunt  izoparttu^ 
prr^p.primi.K^tqui  angult  ABC 
cjr  ACBfunt  dqualiSypers  .primi. 
Nam  Utera  ^B  &  AC,  ipfi^  op- 
fofrta  funt  dqualta  :  quippc  du0 

B 1  Tddii, 
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rddii,  Ergo  'vnup^uifq^  eornm  angulorum  tH  do,parttum.  K^tqui  to% 
partiumerat etiar^ angulus BAC,  ErgoTrianguiumt^BC,  eHA  -ua- 
Itumangulorum^  Igitur  (jr  dqualium  lat€rum,per$,p.  /.  f^tqui  lutera 
K^B  (jr^C/unt  radii:perjlru£luram,  Igituretiam  latus  BCcHra* 
dif^s. Smus  ergo  totus five radius  eH  aqualis  laterifexanguU  circulo  in- 
/cripti:  quod  demonjirandum  erat. 

XXX»  Exfiiiu  rotodeduco  reliquosfinusomncs,pcr/e- 
quentia  nouem  problemata^ 

Problema  Primvm.  Dato  finurcdoarcusquadrantc 
minoris,  finum  complcmenn  reperire* 

Rec  vla.  Q^uadratum  finusdati  fubtrahc  a  quacffeato  ra- 
dii :  radix  refidui  eft  finus  complementi* 

RatioRegvlje.  2^m  fintis  arcus  cum  ftnu  re£fo  complemen» 
ti  cjr  radio  confiituit  Triangulumin  cancurfuduorum  finuum  re^An- 
gHlum.Vtfrmsreilus  BD  eumftnucom^ 
fltmenti  o/Z>  radio^ByConftituit 
Triangulum  BDAreSfangulumadDyper 
ixonfiz.  hujus.Ergelatera  includietiarC' 
ilum  BDc^  DA ,  dquepojfunt  hypotenu^ 
fdK^B.perso.pj.  SubtraEloigiturqua^ 
drato  BD ,  de  quadrato  o^J? ,  relinquitur 
quadratum  t^D ,  cujus  radix  k^D  vel 
EByeHJinus  complcmenti  FB.  -   

E X E  M  p  LVM.  5ifV radius  {^B.  10000000:  Sinus  BD  $000000 ,  nempi 
ftnus  arcm  XXX.gr aduum.^adratum  radii  AB,  eH  loooooooooooooo. 
^adratumfmus  BD  eH  2^000000000000.  Hoc fi fubtrahas  de  quadrat0 
loooooooooooooo.  reftabit  quadratum  7^000000000000,  Cujsis  radix 
S66o2S4-€ritfinu6  k^D  ^vcI EB^competens  i^cui  FB.Co.graduum. 
Eodem  modo, 

Data  fiibtcnfaarcusfemicirculo  minoris,  fubtcnfam  com- 
plemcnti  ad  femicirculum  invenirc  licct. 
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HMfn  ,  vt  pntis  drcuscum 
fmu  complcmcnti  radio 
cojlitutt  tria>.gulum  rcii* 
angulum,  pir  ^  con/.  12. 
hujtu.  Ita  fuhtnifa  arctu 
cum  fubtenfa  complcmen- 
ti  ad  femictrculum  dr  dia- 
metro ,  con/lttuit  triangu- 
lum  reifangulum ,  per  r. 
confecl.  $h  primi.  Ergo  f$ 
quadratum  /ubtenfa  datA 
Mferas  a  quadrato  diame- 
tri ,  reftduum  erit  quadra- 
tum  fuhtenfxcompUmen- 

ti.  Vt ,  in propoftto  dia^ammate  ^f  quadratum /ubtenfe  DE  aufer4S  a 
quadrato  dtametri  DF.refduum  ertt  quadratur/j/ubtenfc  EF. 

XXXl.P R oblemaSecvndvm.  Dato finu refto arcus, 
una  cum  finu  complemcnti.finum  arcus  dupli  repcrirc^ 

REGVLA.Sinumreftumarcusmultiplicapcr  finumcom- 
plcmcBti :  produftum  divide  per  radium :  &:  habebis  dimidi- 
um  finum  arcus  dupli. 

R  A  T I  oK  IGVLA  .NamyUt  radtusK^B  ad ftnum  dati  arcm  BD, 
nempe  ad  reitam  BCuui  dquaturDEitta 
ftnus  complementi  AE  adreilam  EU  five 
HG.cuius  duplum  FG  eH ftnui  arcu6  FD. 
Nam  in  trianguU  FGD  re£ta  HE  paraU 
UU  bafi  GD.  fecat  crura  FG  &  FD  pn^ 
portionaltterypcr4^.p.  f.  ^tqutbtfecat 
crus  FD  tn  £.  Ergo  bifecat  etiam  crus 
IG  in  H. 

ExEMPLVM.  Sitdatus  fintuarcus 


m 
m 
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57TS7^4  unkcumfinucomfiementiK^Cvdi^E, Sipiszo.J^xra- 
tur  autemfmus  arcu^  dupli,  nempefinu^  FG.Dico :  ut  k^B  loooooco.ad 
^<^*S7n7(^4>i^^^E.Siiji)2o.adELftveHG.  ^ec^S^Oz.cuii^i  du^ 
flum  FG.s  l96p24.€HfintiS4rcusdupli  FD.jo.gr. 

Eodem^Bodo, 
Si  per  fubtenfas  age- 
rclibcacerit.utCB^di- 
amecerad  BE  fubten(a 
arcus  limpli  BE.  ita  CE 
fubtenfa  complementi 
C  A  E,ad  ES.  dimidiam 
fubtenfam  dupli  arcus 
E  BK.  ^ia  triagula  ECB 
dr  ECS.funt  ^quiangula: 
pr^ptercomuncm  adC.  (ir 
dcjaaies  CEB     CSE.  qui 
utrig^funt  re£ti ,  ille  quide 
f^S3p'  t.hicveroperjlru- 
{furam^peri^.p. 

Vel  faciliusiic; 
Vt  DE  radius  ad  EC  fubtenfam  complementi,  ita  E  A  fub- 
tenfa  dataad  AB  fubtcnfam  dupli  arcus,  Fa/et  con/eqf^entia: 
quiamangula  obtufangula  CDE  dr  EAB  funt  ^quiangula,  propterd^ 
quales  ECB &EAB  :item^  CEH&  EBA:^utf^ntdqualesprofter 
men/uras  eorum  EB,k^E,& CHdquales ;  pertheftn. 

ExEMPLVM  hujus pojlremi  modi,  Sttdata fnbtenfa  EB.  ^o.^r. 
^4S2i66.unacumfubtenfacomplementiCE,iii2^i^6.  ctudraturaute 
ftibtenfa  arcpu  dupU  AB.  Dico : 
VtDE.  looooooo  adEC.  iS  116 1^6. 
ita   EB.   84513^^  iii^B.  IJ320890. 

XXXII.  Pr  o  B  L  EM  A  Te  R  T IV  M.  Data  fubtcnfa  arous  fc- 
tnicirculo  minoris,una  cum  fubtcnfa  dupli  arcus ,  fubtenfam 
tripliarcusinvenire.  Regvla. 
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Re G  V L  A .  Quadratum fubtenfx  fimpli arcus aufcr  a  qua- 
drato  fubtcnfardupli  arcus:  rcfiduum  dividc  pcr  fubtcnfanv 
firnpli  arcus ;  Quotus  crit  fubtcnfa  triph  arcus, 

RatioRegvlj€. 
7{Amfuhtenfx,fimfU,dnflu 
^  tnpli  arcuj  ,Ji  Ugitlmc  co^ 
jungantury  conjlituunt  iigu^ 
TAm  quddriUtcrdm  circule 
infcrtftdm  (jr  didg^niis  in- 
tcrfcilam  :  ut  cx  aJjun^Io 
diagrammatc  vidcs.  In  (^uo 
fubtcnfaftmfUarcHS  cH  ABy 
'vcl  ECyZcl  CDfuhtcnfa  du^ 
fU  arctts  cfi  ACvclBD.  fub- 
tcnfa  trifU  arcu4  cH  ^^D. 
^^tquitntaUfigurarc^anguium  faitum  a  diagoniis aquaturduobu^ 
rccianguU^  latcrum fihi  imtccm  offofitorum,fers4,f.i,Ergofirc[}an» 
gulum  faclum  a  latcribusK^B & CD ;  hoc cFi yquadratumfimpU ar^ 
cua  AB  ifubtraham  a  rcitangulo  diagoniorum ;  hoc  csi ,  a  quadrato  du^ 
fU  arcus  K^C :  rcfiabtt rcciangulum  latcrum  BCdr  o^D.  quod div*- 
fum fcr latu6  BC cxhibcbtt latU6 AD.fcr d^Q.pA.  ^uoddcmonfiran^ 
dum  crat. 

E X E M p  L  VM.  Sit datafubtcnfii^B  vcl BCio.gr,  174^11^.  uni 
cumfubtcnfa  AC.2ogr.]472964.^£raturautcmfuhtcnfaAD.^o  gr. 

QuadratumffibtntftAC.eR  ■  —     i  iq(>  1478945  ii>^ 

i^ddratum  ^uhtenfd  AB.tR  —  ■ — -  —  $0584499031^5 

Subtfdcliontfsfld  rtjht  ft^angu- 

lumfdclum txBC&  AD 
f^uco dtnfum ptr  fuhtenfam  BC 

hxhibtifubttnfdm  AD 


9013019041071 
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Vcl  facilius ,  &  fine  datafubtenfa 
dupliarcus^fic: 

Quadratum  fubtcnfae  datdcr radio  divifum ,  fubtrahe  a  ira- 
dio:  refiduumper  fubtenfam  datam  multiplicatum  ra^Jioq; 
divifum  bis  adde  ad  fubtcnfam  datam ,  &  habebis  fubtenfam 
tripli  arcus* 

Kktio prxcepHpdtct ex adiun^to/chemate.  In  ojuo primumtri^ 
anguUAGB  dr  BAK  funt^quianguU^proptercommunem  AEKwl 
ABG^(^£qualt!S  AGB&BAK.  qui  funtdqualesper  j  i.p,  /,  gr«/4  mmi^ 
rum  arcus  BCD,  quiangulum  BAK  vel  BAD  in  circumferentia  confi^ 
Jlentemobit^  efiduplus  adarcum 
AB.  qui  angulum  AGK  in  centro 
confifientem  obit.  Ergo ,  ut  AG  ad 
K^B.  ita  ABad  BK.  quofi^htra^o 
de  BG  refiat  KG.  Deinde  trtanguU 
GBC&  GKL  funtetiamdquian- 
guUpropterhafes  BCe^KL  paral- 
lelas,pers6.p,  Ergo,  nt  GB  ad 
BC.ita  GK  ad  KL.  Deni^  trian- 
gulum  BAKefi  ad  hapndquian- 
gulum:  quippetriangulo  AGBad 
kafin  {JiB  aquiangulo  ftmiUiut 
nuper  demonjlratiim fuit. 

^iaigiturtriangulumBAKefiadbafn^quiangulumJdeoefid^ 
quicrurum,per26.p.uacperconfequens,crurAK^B  &  AKfunt^qua^ 
Ita.  Atquifegmenta  AK &  LDetiamftmt ^qualia:  per firu^furam, 
ErgofiAK&  LDaddam  adKL.pertndetfiac  ftreaam  ^B  bu  adre- 
fiam  KL  addtderim. 

E X  E  M  p  L  VM.  Sit  data  eadem  fubtenfa  AB  quA  antc^i  nempe 
/ubtenfa  lo.gr.ij 4.^11^,  qturatur  autem  fubtenja  tripli  arcus  AD. 
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Qvddrxtum fuhtenfiddU  ABeR    ~  . —  • —  •  . 

iljdfubfrjicluderdUeBG    —   —    —  — 

303844 
50584^ 
I 0000000 

900512? 

Qutrftultif^i(at4pfrdatamAB    •  •  — 

969(^15  j 

16901 5 I 

5111815 

Qu9dradu)  divifum  exbibet  re^ani  KL  >  — 

Aiqu4m  bit  dddttd  re^4  AB     —  • —  

I 6^01 5 I 

1745115 
1745115 

5176581 

cusfcmicirculominoris.  unacum  fubtcnfadupli&cripliar- 

cusjfubrcnfam  quintupli  arcus  invcnire» 

Reg  vLA.  Qiiadratum  fubtenfx  dupli  arcusaufer  a  qua- 

drato  fubtcnla:  tripli  arcus:  rcfiduumper  fubtcnfamdatam 

divifumcric  fubtcnfaquintupli  arcus. 

R  A  T 1  o  esf  eacUm  qudfutt  in  prims  folutione  tertiiproblematis : 

f[Hia  mmtrum/ubtenfe  dupltjriplt ,  (jr  quintuplt  arcus ,  Ugt<  imeinter 
fe  conjufUtt  effictuntfguram  quadrtlateram  duabtis  dtagontU  interfc- 

{Jam.aty^  adco  ads4.p,i,accommodatam,(!rc, 

Exthi?  LVM.Sitdata 
fubtenfa  duorumgraduum  ^ 

CD,  ^4Q04i,  cr  qttaratur 
fubten.a  10  graduum.  AF. 

Prtmii  invejltgcntur  fub' 

tenfa  dupltarctts,  h.cfub- 

tenfaarcus  AC^.graduH: 
perproblemafecundum', 
fubtenfa  tripU  arctts ,  c. 
fubtenfa  arctt^s  AD.  d.gra- 

duum  : per  probUma  ter- 

tinm. 


F  Sub- 
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SubtenftAC.erit    —     6cfjc^c^o,  fere 
SubtenfaAO.erit    —    ^046^7 19. 
DemJe  qnadrentnr  illdt  fubtenjk :  pnty 

QuadratumfubttnfdtripliarcusAD,  ■ —  

Quadratum  fub^tenpt  dttpltarcus  AC, 


1 09  5  ^>  10^6*49  (ji 
487 I 90040100 


Quo  fttbtrado  de  quadrato  AD.  relintjut' 

turreiiangulumexAD&CD.    —    —    —  60^^10614^61 

QuoddivtfumperlttusCD,      —    —    —    —  349048 

ExhibetUtus  AF.    —    —    —    —  1743114 

N o  T  A .  Egdem  artificto  feptupli .  nonecuph ,  undecupU  &c.  arcus  fub-^ 
tenfas  invenirepofisJifitQpui.  Nam  cjuadratumfubtenftarcu*  tripUfub^ 
tradum  a  quadrato  fubtenft  arcus  quadrupli  relinquitnumerum,  qui  divi" 
fus  perfubtenfamarcusfimpU  exhibet fubtmfam  arcus feptupU.  Stc ,  qua^ 
dratum  fttbtmfa  arcus  quadrupU  fubtraaum  a  quadraxo  fubtenfa  arcuf 
qmntupUMinquitnumnum,  quidtvifus  perfubtenfamarcusfimpUexhi- 
bet  tn  Qtioto  fubtenfam  arcus  nonecupU :  &  ita  deinceps  in infimttm. 
XXXIV,    Problema  QyiNTVM.DatofinuarcuSjU- 

na  cum  fmu  com  plerr.cn  ti,  fjnum  arcus  dimidii  reperire. 
Regvla,  Q^adratum  finus  redi  arcus  dati  conjungc 

cum  quadraco  Cnus  verfi  ejufdem  arcus  (quemjtnum  wr/um  re^ 

peries  fuhtra£t0 ftnucomplementi  a  radte,)  Radix  fiimmx  iftorum 

duorumquadratorumeritfubtcnfa  arcus  d&ti:  cujusfemiffis 

crit  finus  arcus  dimidii^ 

Ratio  REGVLi€.  Tiamfintisre-  ^ 

£lu4  (^wrf^is  Aopie  pojfunt/uiareu^fub' 

tenfaytanadjunitofchemateyBD  Jinus 

re£tm  arcm  BC-yC^DC  finus  verfm  ejuf 

demarcus.deqifepojfuntfuhtenfdt  illiu^ar^ 

€us  BC.per  ^o.p.i.  Cuju^fuhtehfidimidi^ 

um  EC.eslftnuiarcus  dimidiiFC^ 


ExEMPLVM.  Sit  arcus  BC.  XXX.graduum  ftnus  re£lus  BV. 
SOooooo.Jinu4verfusDC.i^^Qj40, 


LlBEK  SfiCVNDVS*  4) 
"^'dirxtumftnttsrtaiSD.ent  ^  —  —  ifoooooooooooo 
Quudrutumfinus verfi  DC.ent  —  —  —  1 7949  1 93445 1  <^ 
Summ4  horumduorum  iiuddrdtorum  ertt,  —  —  ^^79-{9i9  H-iT^ 
KAdix  indc extra^A  ^ / 7 o^Ho . mt fuhtenfa  arcus  dati  B C\  XA  X.gradu - 
um.  DtmtdtHm  vcro  tlUmjuhtcryft.ncmfc  rc^A  EC.  i  J  SStpo.crtt /tntu 
Mrcu^dimidtt  hC.XVgradttum. 

Aliccr,perfubccnfas, 
Regvla.  Subccn- 
(am  complcmcnci  au- 
fcradiamecro.Relidu- 
um  radio  mulciplica- 
tum  eric  quadracu  fub- 
tefxdimidii  arcus  v.^. 
Ddti  Arct46  AB  fuhtcnftm 
complcmcnti  /ubtcnfam 
compUmcti  A  C^cui  aqua- 
lisponiturCXyiiHfcr  .idia 
mctro  CB .  Rcftduu  XBmuL 
tipltcatu  radio  DB,  ^qua- 
U  cr  t  quairato  rcftx  EB 
fuhitnfa  dtmtdiiarcti6EB. 

RATioREGVLit  Mdytit  DBadEB :  ita  EBad  XB.  Ergo  D  B,  BEj 
^  XB  funt  trcs  rccfd  continueproportionaUs.  Etpcrcon/equcns,  ohUn^ 
gumcxtrcmarum  DB  ^By  xquatur quadratomcdiA  BE.ptr^^.p,  i. 
idcoAutemcst ^  ut  DBad  BEyita  BEad  XB :  quia  triangula  DtB  & 
XEB  funtdquiangula\proptercommuncmDBEy  ^dquaUs  EXB& 
DEB,  ^tf^nt  interfcaquaUs :  quta  uni  tcrtio.nempe  anguU  cc  mmt$- 
ni  DBEJfunt  iquaUsAdt^  tdeo,  quia  trtangula  DEB  cr  ^EB  funt  aqui^ 
crttra.ergo  ad  hafes  aqutangula^iri6  .p,i  .Triangulum  DEBcs/dqui- 
crurstm:  quia  utrumquc  crtis  DE^jr  DBy  cH  radttis,  Triangulum 
XEB,  cst  dquicrurum,    ^ia  rc^la  X  E  dtquatur  rcilx  \^  E: 

E  2  crqo 
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crgo etUm  rccfa EB.  Namrefidt  k^E& EB,finfdquales,per/}nf6ft4^ 
ram.  ReSta  autem  XEa^quatnrrc  ^^i^  AE :  qnia  vtra^  dqualtiH^^  angu^ 
lU  ACE^  ECXfubtenduntur in  ttrminU  crurum  aqualttim,  Re£ta 
.  nim  CXiH£quali6re£l(t  CAperthtfin :  reSa  vero  CEcH  utri^trian- 
gulo.nempe  //  imgulo  A  CE,  triar/gulo  ECXcommunis,  ^ta  igitur 
triangtili  D EB.  XEBfunt  Aquia7;gtda  ^  ideo  efi.ut  DB  ad BE,ita  BR. 
adBX.  ^ioddcmonfirandumerat. 

ExEMPLvM.Sitdatafubtenfaarct4sAB,  6o,gr.  • —  . —  looooooo 

whicumfibttnfaiomflmmiAC  — •  —  173  20  c  08 

DedtammoClS.  .  20000000 

Subtrahe  fuhtenfam  complementi  A  C  vd  CX      — -   17520508 

R.ftmtXB  ^^^~~"~=""=I~-^r^^ 

Quod  multifUcatum  radio  DB.  hoc  eif.auaum  lyphrU  feptem^,  hec  modo : 

0167^4^1006^006 

Ertt  qttadratum  ftihtenfe  arcus  dimidii  EB.  Cuju6  quadratt  radix 
0)176381  efiipfa fubtenfa  EB.. 

C Aterum .  ideo  in  his  operationihm  cyphrd  etiam  ah  initio  funtap^ 
pnenddi,ficalculH6itaferat,utpun6laradici6extrahendd  ( fiveillafit 
quadrata^uthicfivecuhicafivefolida.uteritin fequentihtu  nonnuUis 
exempli6)convementerann$taripoffint.  ISlumerienimad.xtrafira^. 
dttu  affumaturmagnH6,no  femperomnes  afifcrihuntur.^o  in  cafu  in- 
certa  efihpunclorum  radicalium  annotatio  .ficjphrdt  ahinitio  non  afi 
fcript£e(fent,Sed&altumufumhahetifia  cyphrarum  abinitioafifcri^ 
p^to.  Oftenditenim .omnesifiasfuhtenfas  effeminoresradio,  drquafi 
partes  quafdam  radd :  qua partes  vul^o  fic  fcrihcrentur  ~'L17^J3X  W 
muUo  compendtofior  ^  ad  calculum  accommodatior  esi  ifiafcriptie. 

oS'76iZr.Omnirjcaut€mid(mifiinumerivalent,ficuthiduottutHeri 
idem  'valent. 

x^dhucaliter.perfiihtetr/aSy^perAlgebram: 
ex  mente  lufii  Byrgii. 

(  4lgebram  qui  nefcit  ,Algtbraica  tranfiliat ,  hic  &  ptrtotum  rtliquum 
Mrum.  N<r«  tnm  mttfitati  tfcdtatitum  (uriofitati  hat  data  funt.J 


LiBER     Skcvndvs»  4y 
R E G  VL  A .Quadratum  fubcenfx datx dividc pcr  4  q—j  dj. 
Quocus  crit  quadratum  luhtcnfx  arcus  dimidii. 

R  A  T I  o  R  E  G  V  L  .^. .  Nam  quAdyntftm  fubtenfk  cuju/iurjQ^  Arcui 
dqHMturqudtuorqundrdtis ,  mtnm  uno  biquddrdto/ubtenfddrcm  dt^ 
mtdtt.^odjic  dcmovfirdtur. 

Sttddtd  fuhtenfd  drctisACB.read  AB.  ^dratnrdutim/ubtenfd 
^rais  dtmtdtt  nfmpe  reitd  AC  vel  CB,  Didmeter  FC.ft  2,  utradtus 
idt.  t.  SicutpontturtntdbultsSinuum :  etfthtmultd  cyphrdr.dddan^ 
tmriqu^ihicnonesiopus.  £>udfttddetndefuhtenfdACvelCB pond- 


tur  Algehrdic}  untus  radicis  five  lateris :  atQ^  ddeo  CB  fit  1 1.  Ergo  qud- 
drdtum  CBjrttiq.Namjl.penl.multipltcatumdat.i.q.Hocquadrd^ 
tum fi aufcTdskquadrato dtametri  i.nempek 4. refabtt 4 — \q  quod 
tH  quadrdtum  re£id  TB.per  ^o,p.  /.  quid  vtdeltcet  trtangulum  /  CB.  efi 
reitangulum  ad  Bper  i .  con/.  y  ^.p,  i.  Ergo  relia  FB.  efi  radtx  quadrdti 
4  —  J^^^  ^^^^«^ f^  ^  otetur I4  —  i  q.vel/ic  94  —  / « :  prcut  quifl 
quenotare  corfuevit.  Ducatur  ettamradius  EB:  ut  /lAttriangulum 
EFB.  Idm ,  trianguld  EFB  dr  ACB /unt  dqutangula :  propter dqudles 

F  3  CFB 
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CFB  drCAB:  qm/u^it  ^qtixlespropter  menfurAm  eortm  ^qua!erf?fi  ve 
potm  €andemyqu£  menjura eU  arcu^  CB.  AngtUo  autem  C AB  £qualis 
iU  &ngulu6  CBA\  &  angulo  CFB  vcl  EFB  ^quaiis  eU  angulm  EBt\ per 
jlruSiuram.  Ergo  ettam  tertiu^  ACB  tertio  FEB.ef/  aqualu:per  ^.conf. 
49^p,i,J^ia  igiturtriangula  EFB  &  ^CB  funt  aquiangula ,  tdeo  esi 
ut  EFj.ad  FB.I4 — /  q.  ita  o/C.  1 1.  ad  AB.  In  qu$  calculo ,  ut  torminH 
fecundum  cum  tertto  multiplicare  po(^is  ,  quta  fecundm  terminus  etl 
furdt^s^  etiam  tertiunkterminum  furdumeffice,  multipltcandoiLper 
feipfumyUt  fiat  i  q :  quo fa^o  reita  AC.erit  liq,  lam  multiplica  1 4 — iq. 
ferliq.hoc  modo. 

Mtdttplicandus    —    —    I4 — iq. 

CMulttpltcans      —    —  l^q^ 

FaSitis    —    —        l/^q — i  bq. 

Ergo  (uhtenfaK^BdquaturlateriquxtuorqundraJtorum  mintssU' 
nobiqtiadratoaffumptAradicis  k^C^  Et  perconfequens  ^quadratum 
fetbtenfa  ABaquatur  quatuorquadratis  mintis  urio  biquadrato  ajfum- 
tA  radicis  fivefubtenfk  dimidit  arcus  AC  vel CB,  t^tque  adeOyfequa- 
dratum  fuhtenft  i^B  dividasper  4  q — t  bq.  prodtbit  unum  quadra- 
tumfuhtenfdt  dimidii arctss  4CvelCB.^ioddimonferandum  erat^ 

Cdterumyquomodo  datA  cujusltbet (ubtenfe  quadratum  dividipof 
fetper^q — i  hqfuhjeSio  excmplo  manifejlum faciam^ 

E  X  E  M  P  L  V  M .  Sitddta  fubtenfa  By  LX. grad.  /0000000.^- 
juf^qttadratum loooooooooooooo,  Hoc  quadratum dividendS 
esiper^q — ibq.  ^ia  igiturpey^q — i  bq  commode  dtviderenon 
foffum^  addo  vtrtnque^  nempe  cr  ad  diviforcm^  ad  dtvidcndum 
1  bq  (quaadJitioindivt/ore  fet,  ahjeiiofegno  minus  cum  fuonumero ) 
utinterfefeaquenttir  ^q,  ^  /00000000000000-^7  hqttumque 
divido  loooooooooooooo  -i-^  bq.per  vel.quod  idemcHydi' 
vido numerum  /00 oooooo ooooooper Sic ut inventi uniufeu- 
jufo^  quoti  particularis  quadratum  {cjuod  revera  efi  hiquadratum: 
quia  quotm  ( H  quadratum)cumfuo  complemento  addm  adntimerum 

divide?}" 
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ihidfndum.atueyeiuam diviforcm.  ^prcmoTCim,  J^u/t additio^ut 
iebii  u  locis  fiu ,  punHd  radicum  quadrdtarum  antc  omma  adnumerS 
dsvidcndMmadKotentur,(jr  deindeprocedaturco  modcjqut/c^uiiur. 

^adratum /uhten/a^S.  6o.gr. 

I  o  o  o  0*0  0*0  dododo  d 


4inio^'r 
R.4.  Addcad  100 
Fic.  1 04.  Dic.  bis  4.  (unt 
8  Siibrrahc 


Rcft.1400. 

(4;Dic.4iQi4(^ 
Diy^ 


Addc 


i4 


Subrrahe 


17600.  (j 
(4) 

3<^B9  Adde 
31189  ~ 
28  Subrrahe 


318900. 

U) 

48141  Adde 


(4 


1704100 

(4; 

 ii433(r  Adde 


3 1  843(^00. 

U) 

4810001. A. 


(9 


(^^'(^(^OIOO  (l 

(4)53  58981. A. 


3101908100 
4813084^1.  A 


Quadratumiti,  tSt^.S. 

Quadratum  de  6.tR  3^. 
Complementunt'"i4 . 


Summu  276.  D. 
Complemefitum  auttm  iUud  reperftur^ 
multipUcAtidd  radtcem  6.per  duplum 
antecedentu  rjdicu  i.  hoc  t^l ,  ptr  i.. 
l^4mquater6»tRi4. 


( 9.-  'Demcepsnumerifuhtrabetidt nonfunt 
ajfiripti.utnecin  rulgaftdtvtjioneaf' 
fittbt  ftknu 


I41- 


i 
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a) 

ioji7^6j6^.A,  

14954518(^400  (4 

1078121177^00  (5 

U) 

i(j07^95  I  5449'A. 
388916^9304900  (i 

4i5o676897(j  1 00  (i 
(4)5358983848611. A.  

786575181471100  (1 

(4) 

 107179^7^971444.^.   

95754959444544    Sequerecat  1. 

Genejis  biquadratorumparticuUrium^  undefenfm 
comfenttur  htciuadratumtotum. 

00(1  A  QuadrdtHmradicisz. 

1  B  Quadratum  radicis  6, 

5,  4  (^  6  f^^  compUmcnto,  Qud' 

^ ^  dratum radicis 6.eii  ^6. com" 

27^  p^cmentumcx  muUipluationt 

 — —  »  pr/ecedentis  radtcis  dupU ,  per 

hancradictme.fa^umeUi^. 

_       to^  debito  modo  ( qui  modus 

^     ^        -  tamfupraoftenfm  e^ljmterft 


7^  ^^9  (9  (omunadfactunt  17^. 

5  349  C.Quadrattir4dictS7.cum fuo 

 "^^^4^    complementofailoexfHultiplt' 

catione  dupU  radicts  antecede- 
tis26.per  haneradicem  7. 

717- 


LluER 


7177041  (4 
55584 

-1-9184J  6^9 
555  889 

4815 

7179^72.019081.(9 
55589829 
  481^0846^ 


7179(^7^8411(^5^1. {^2 

535^98581 
10717967(^4 


71796769495451864.(4 
5558985844 

 iHH93517^ 


71796769707^1111776.(5 

55589858485 
  1(^0769515449 


^  I  ""^(^^'(r^^i^  8891695049  (i 
555898^84861 


1796-^69714415067689761.(1 
 5558985848611 

- 179676971447865751814711.(1 
55589858486111 

 I07'79^7^97i444  

-i-o^-^o-.^^So^i-c^^^^^^^^^^,  Biquadratum  totum. 


Exxmen 


Trigonometri^ 
Examenprxcedentisanaly/eos  per  SynthA^ 
/incontrariam. 


4  q-  107179(^7(^972448 

ibq.  oo7i79(>7(?97i448.Subtrahe' 

1 00000000000000  Redit  quadratum  fubtcn» 
fae.  LX.grad. 

XXXV,  ProblemaSextvm.  Data  fubccnfa  arcus, 
fubtenfam  tertia?  parcis  illius  arcus  in venire. 

Regvla*  Subtenfa^  datar  fubcriplum  nonnihil  audum 
pone  pro  fubcenfa  qua^dca,^  per  illam  inquire  fubcenfam  da- 
tam  juxca  doannam  cercii  problemacis.  Quam  fi  eandem 
invenerisjhabesquodqua^fivifti,  Sin  aucem:  nocadifFeren- 
tiamper  Plus  vel  Minus ,  &  repecicaeademoperacionepera- 
liampoficionem  fubcenfaj  qua:fic;e,icerumnocaPlus  velMi- 
nus.  Quo  faftopofteaper  Kegulam  falfi  vericacem  mfaUibi- 
licerinvenies. 

Kktio  curf»btripkmfiibten/idatdnonnihilaugendnmJitprius 
qujim  fro  fubtenfa  «juafita 

frobabiltttr poni  pofftt  >  hdc  ^<C^  ^^'^ 

tH :  quia  fubtenfa  fubtripli 
arcus  ter  fumta  necejfario 
majoreH  quam  fubtenfatri- 
pliarcHs.  v.g.  tresreifa,  ABy 
BC,  (jr  CDffimul fumtd  ne- 
cejfario  majores /unt ,  c^uam 
re£ia\^D. 


LiBER    Secvndt^.  yr 
Tl  A  T I  o  reliqtu  opcrdtioni^  ufy^  ad  ReguUm [Alfi.fatet  €x  demon^ 
ftrAtioHC  tcrtiiprohlcmatis, 

RatioRegvL^  falfi fciturcx  K^rtthmcticu^ 
ExEMPLVM»  Sttdatajuhtcnja  XXX.graduumK^D,  ^ty6^t{. 
fcrh  ^Jtratur  autcm  fuhtcnfa  fuhtriplt  arcus ,  ncmfcarcm,  X.grM^ 
duum.  K^R, 

Data fubtenfi  iD,en  ' — .  517(^581 

Eim  fubtrtplum  tsi  iji^^Go 

idfwnnihilru^um^e^l  1750000 

vel  1740000 

vtl  1750000 

Pofittoprtmaftt  1750000 

PereaminqutfitafubtenfjtripUarcm  AD,  tuxta 
doHrinamtmttprobiematkyerit  —  515S115 
At  debebat  efe  - — •    —    —  ^ij6^^i  

ErgoefiHmm  — •    —    —  5^15^ 

Tofiti$  fecundafit       —    —  1740000 
Peream  inquiftta  fubtenfatripUarem  AD.iuxta 
doHrinam  terttt pr$bUmatu,erit  —  5  i  (^7  5 1 3 
Atqindebebatejfe    —    —    —  jij6jSi 

IrgoadbuceH  Mmm    —  —  ^061 

lam,  iuxta  doElrinam  RcguU  falfi,  muUiplicapcrcruccm ,  Mintu 
primum  pcr  pofittoncm fccundam ,  ^  CMtnus  fccundum  pcrpojttio^ 
ncm  frtmam :  quta  utrohtg^  cH  Minus^rodu^a  ahinviccmfuhtrd^ 
hc^  dr  habchis  numcrum  dtvtdcndum ,  hoc  modo : 

ProduSum  prtmum  6^^394910000 
Produdumfecundum       i  5675  5  50000 


DtfuUndm  5  07  *  P  3  90000 

C  2 


Item^ 
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Item.deMimreuno  fubtrdhe  Mintis  alterum,  ^  accipies  divifo^ 
remy  hocmodo: 

Mmusunum    —  • — •    —  38158 
 Mttmalterum  — •    —  — ■    <)o6i.  Subtrabe. 


Dtvifor    —  ' —    —  ^'^oc^j 
Divifioipfi. 

Dividendus,  50719390000 
Divifir.      i9oc)j  (i  —  i 

11611^  (j — 8 
29097 

^^5449  (4 — 5 
29097 

ii(>388  l 


90^10  f3  6)(o 

29097  7 
87291 


33190  Ci— 7 
J-9097 

40930  (!• — 8 
 29097  7 

II 83 30  (4—3^0. 

29097  j 
1 1<^588 


1942 


/7^;f/4    /'^.r  ^«f»;  />f„/^«  op,rareutperpoj;ticnen,pri. 

rr,am  velfecmd.m ,  rurfurr, prod,bit  CMinus  :  fedvaldeparvum 
nempe.  Sume  tgitur  numerun,  numero  .7,J,.par,!Iol!:"reZ' 
l''»P^>74W.&repetitacperationeprioreinvemes,ibtcnfam^ 

cn,ujtomajor:td^oet,amfubtenfa  rj^jns.  inineerttjufto  major: 


vertor 
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verhrtA9nenqu.h7i  fubtenfi  ij^VH :  uttxcalckiodffiret :  c^uia  rcili- 
cetnHUamapparcntem  difercnttam  tnter  k^D.  datam  dr  qu.rfttam 
rclinquit, 

NoT  A.ReguUfdlfifempertibi  veritatem  ojlendttadmmtmum  in  du^ 
plo  plunbiu  (jfpbru ,  quAmpofmo  una  aut  altera  notxsfigntfcdttvas  {qtules 
/«ifM. 2.^4-5  6.7.%.^.ninautemo.)4dultimamufcjjtu[las\uhuerit,v.g. 
m propofito  exemplopofttto  utray^  feorfim  fumta  habutt  tres i  yphr.ts  ftgntfi- 
cativas  advlttmamur^,tuft^^nempeijyveli7^.Erg$reguUtWivertta' 
temexAneprodtdttinltxiyphtis ^  mmpeinifluiy^SH.  VndepAtetftprt^ 
mampcfttionemfeferu  17451140000000  ,  fecundam  ly ^iii^coocooi. 
te  ad  extremam  habiturum  efe  fubtenfam  exacltftmeveram  adradium 
loooooooooocooo.  Quodfitfi4mfubtenf4mrurfusquattiordtctm 
eypbrisauxeris^&ulttmamcyphramfigntficMttVAmtn  unapoftttoftemtno- 
rtmytnalteramatoremfumferis,  acctptesfubtenfamqudfttdmtx4cl.fiimi 
veram  ad  radtum  10 00 00  00000  00000  oooooooooocooi 
&  ita  detnceps :  modhfubtenfam  AD  in  totpartibus  prius  dat4m  babueris. 

K^/iferyper  K^lgebram, 

Regvla.  Subtenfamdatam  divideperil — ic^  Quotus 
crit  fubtenfa tertix  partis  arcus  dati. 

RatioRegvlj€. 
Tiam fubtenfa  cujufcun^^  ar- 
csisaquaturtrthfif  radicibus 
minus  uno  cuboiqualium  ra- 
dicum  una  esi  [ubtenf  tcr- 
ttjt  partis  illitis  arcus, 
£>uod  fic  demonjlrntur.  Sit 
data  fultenfa  o^Z),  antis 
K^B  D.  ^araturautem 
fttitenfa  tcrtt^par,  isAB.vcl 
BCyTclCD.  Por.atur  fuh^ 
tcnfa tertia partU BCil.  Er- 


gofub.. 


:j'4  Trigokometri^ 
^ofubten/imuumadarcum  BC.  duplorumt  uemfereciitK^C  &  BD 
JinguUcrunt  1 4q — r  hq,  per  antecedentis  problematis  demonjiratto- 
nem,  K^t(^ut fgura  f^BCD ,  esi  figura  quadrilatera,  circulo  infcri- 
fta<^diagonm  interfecla.  Re£iangulum  igitur  diagcniorum  AC& 
BD  tec[uaturre^angulis  laterumfimulfumptispers^  primi.  Trtmum 
igitur  multiplico  diagonios  invicem  ^  exifitt  inde  quadratum 
4^ — ibq  (jtam  furdum  numerum perfe  ipfum  multiplicare ,  nihtl  eH 
altud  quam  fignum  l  ahiicere. )  Deinde  multipltco  latns  AB  perlatus 
CD,  hocefijlperiL  &  exijlitinde  iq.  ^odfubtrahode  ^adrato 
diagoniorum ,  h^  e, de  ^q — ibq  & refiant^q — ^ihq,  pro riCtangulo  ex 
BCc^  AD fa^to.^^od  reiiangulum^q — ibqft  dividam  per  latusBC. 
nempeper I Lrefultat latU6  AD.^l — ic.  Ergo 5/ — ic.quorumlaterum 
unym fitfubtenfa  tertia  partis^^quantur fuhtenfe  arcus  dati(^  percon- 
fequensfifubtenfa  arcu4  datidtvidaturper^l — /r.  quotU6  eritjubtenfa 
terttApartis.  ^uoddemonfirandumerat^ 

Modm  ifiiufmodi  divfionis  htc  esiSubtenfam  datadivideper^.ad' 
dito  uniufeujufg^  quotiparticularis  cubo.cumfuiscomptementis^  adnu- 
fnerumdividendu^  prtufquam  diviforcpromoveas:  a  dextra  ifiam  ad- 
ditionemincipiendo^Juhpunciounicui^^cuhodehito  i  (^pro  moreex» 
traitionis radicis cubicA ad numerum  dividendum  annotato, Dico\  ad^ 
dito  cubo^cumfuiscomplementis.Nam  cttbu^  non  unicumduntaxat  ha- 
het  complementum ,  ut  quadratum :  Sed  cuhus  uniufcujuf^  radicis poJi 
aliamradicempofit£yhahetduocomplementa^^^ficreperit4ntur.Pro 
primo  complemento ,  radixprdcedens  quadratur ,  idg^  qua  dratum  tri^ 
platur.drtriplatumperfequentemradtcem multrplicatur.  Profecundo 
complementOi  radixprdcedens  triplatury  hoc  triplatum  per  quadra- 
tumfequentit  radicis  multtplicaturyUtfequentis  exempli  calculHs.quem 
integrum  ajfcripfe^ofiendet. 

EXEMPLVM. 

Suhtenja  XXXgrad.undeftt  extrahendafuhtenfa  Xgraduum^ 

o'  517*  ^58*  I 

(3;(3)i  Adde  (01 


LiisER  Secvndvs* 
118  (^58  (7 

11  551   100  (4 
(3>>  35^  oi^  A^ 
9Q(>  114  000 
(3)17  195  407'A. 

55  419  407  000  (i 
(5 j  911  466  991. A. 

4  550  873  991  (i 

0)  9'  45'  ^5^-A. 

I  411  016  441  2.31  ^4 

 r?}3^  4^'  ^75  334  544-^. 

158  487  715  5(>5  544    Scqucrctar  S 


Gabiparticularcs  fubccnw 
is  X.  graduuni. 


01 


001.  7 

i7 
189 


C.oooi  ( r 
3  9M 


C02.89.  4 


C.0004  9 I j  (7 
 3  5  5  0^4 


137^ 


C.0005  168  014^4 


17  195  407 


003027(J.  3 

3483 
  »0449 


€.0005  195  719  407^3 
91 I  466  991 


.C.0005    ic)6  130  875   991   (  I 


003038049.  I 


91151  45 T  231 


348^1 


C.ooa^  29(1  322  026  442  231  (i 
 ,  36^_4^i_^7  3  3  H544 


003038397(^1  I 


348^21 


C0005  i.)6  358  487  715  5^5  j44(4 


C030384324721.  4 
^^%6ii^ 
1394489^ 
00303  844(^4  I  C<)C)6 


£  Kqiii- 


Trigonometri^ 


-Exquifitio  cuborum  particularium  fubten- 
fx  decem  graduum. 


 ^ 

3 

j_7. 
I  Comple.  II 
Il.Compl. 
Cubus 


3915  Cubus  radi- 
cisj.  cura  fuiscom 
plementis. 


1 17 

I17 

q.289 

5 

9.  lo 

 3 

Ji 

867 

q.i6 

}o6 

n.Compl.     8i(r  Si6^ 
Ipfecubus  6^ 

3550^4  tubijsradicis  4  cum 
fuis  complemenns. 


I. 


174 


^.30276- 
3 

5^0828 
J.5 


272484 
4(^98 
^7 


27295407 


1.174 

_  3 


1. 


ca7 


I. 


^743 


q-  3038049 
 _J_ 

 I 

91 14^^99^" 


•^743 


5229 


1.17. 
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I.  17451 


^.5038  ;o-(^i 

I 

^1151451151 


••»745 


17 

1.1745»!    '.174511  1.4 

5  q.i^ 


q.50584514711 
5 


911519741^5  ' 

1.4  3'57598 
"5^^95  5 


856^918  85^^6918 
^4 


5^4(^1173354544 


ExAmen  prdccdmtis  andlyfc^s  pcr  Sjn- 
thefin  contrdrtam. 


i!.    01745 114I8    Subtcnfa  X.gradat 


5I.  05i29544'4 

ic.    000519(^515  Subtrahc. 


05  i7^58o'9     Rcdit  fubrcnfa  XXX.graduura. 

XXX VI. Pr oblemaSeptimvm»  Data fubtcnfa arcus, 
fubtcn  fam  quintx  partis  illius  arcus  invcnirc, 

Reg  VL  SubtcnCc  datx  fubquinruplum  nonnihil  au- 
ftum,ponc pro  fubtcnfa  qu  i fita ,  &  pcr illam  mquirc  fubtcn- 
famdatam,|uxtado<flrinamquartiproblcmatis.  Q^am  fi.e- 
andcm  invcncris.  habcs  quod  quxfivifti,  Sin  autcm  :  aotx 
difFcrcntiam  pcr  Plus  vcl  Mmus,  &:  rcpctita  cadcm  oncratio- 
nc  pcr  aliam  pofinoncm  fubtcnfx  c|uxfirx.itcrum;  n(')ta  Plus 
vclMinus;  &:dcniq;  pcr  rcgulamfalfi  vcritatcm  jnquirc,  ut 
faftum  cft  in  fcxto  problcmatc. 

RatioRecvla  efieademy  (lusfuit  infcxto  problcmatc, 

H  EXEM- 


TRlCONOMETRli* 


EXEMPLVM.  SU 

data  fubtenfa  decem 
graduum  AF  174^11^. 
^ud!ratur  autcm  fub- 
tenfk  quintdtpartis ,  hoc 
cH  duerum  graduum, 
CD. 


SubtenfadicemgraduumeR  —  ~ 

1743115. 

Eiusfhbijuintuplume^  

348^^23. 

Fofitidprtnjafit  — .  

349000. 

Tereaminventa  AV.eH  

-1741875. 

Atdebebatejfe  — •  

1743115. 

Mit  ergo  Mtnus  — •  — 

—  140. 

Tofitiofecundafit    —  « —  . — 

349100 

Ter  eam  inventa  AY,  erit  

1745573 

Atdebebatejfe    —  - — •  

1745115 

EHtrgoPlus    —  — 

—  258 

Cuiadde  Minus  — 

—  240 

St  batjebis  dtpiforent  

—  45,8 

Betndc  multiplica  per  crucem ,  ncmpe  CAfintis  pcr pofitionem 
majorem  \     PltuperpBfitioncm  minorem  \  crnnttj^ 

PrQdu^lumprtmHm  < — ►  85784000 

Fftduclam  fecundum  —  90042000.  Hjic  addt 


It  habe- 


LiAsER  Sectndvs. 

MibAiehis  Dmitndum.  17381^000  

BiPtforerMt.  —  498  ("3  —  3 


rum  grddkum  CD.  frodu. 


»494 

1441 

498  (4—7 

1991 

450^ 

498  C90— 

-7 

4481 

1400 

498  f4- 

—1 

i99i 

4080 

498^8- 

 3984 

0 

Ke  G  V  L  A  ♦Subtenfam  datam  dividc  pcr  5I—  ycH~/jfJ.  Quo- 
cus  ent  (ubtenfa  quinta-  partis  arcus  dati. 

Ratio  RegvLu*»  Nam  fubtenfa,  cuiufcufi^,  arctu  aquatur 
qfiin^  rAdtctbuSymtnm  qtiinQ,  cuhU.plm  uno  folid$ :  quahum  radicum 
una  estfubtcnfa  quinu  fartis  tUms  arcm.^od fic  demonjlratur, 

Sit  data  fubten/a  ^F,  arcus  k^BF.  J^nratur  autem  /abtenft 
quintdpartuarcu^K^BF.v.gJubtcnfa  arcus  CD  nempe  refU  CD. 
Ponatur  CD  unttisradtciiftveqtiodidcmcH,  CD  fit  i  /.  Er^o  ACerit 
Uq-  ibq  ftmtltter^  DFperproblematu  XXXI.  demonfirattomm.AD 
'veroerttiL^ic,  Stmtltterg^  CFptrprobUmatUantecedcntis  demon^ 
Jlrati4ncm.  lam  in  figura  quadrtlatera  k^CDF  dtagoutU  ^D 
&  CF  tnterfecla,  rectangulum  diagoniortim  ^D  ^  CF  est  dqu.iU 
reUangulii  laterum  oppofitorum,  nempc  CD  &  AF,  item  \^C  &  DF 

^  -2  fimu/ 


TRIGONOMETRIjqS 

jimulfumt is, per  ^4^primK  Primum  igttur  multiflico  invicerh  dia- 
gontos  D  (jr  CF.  Deinde  multiplico  invicem  Utera  oppofita  l>/C 
&DF^  EtfA£iumhujmmultiplicationiskfa£iodiagoniorum jubtra^ 


ho,  ^oi  refiaty  eftreSfangulumreliquorum  duorum  laterum  opp$^ 
fitorum  CDdr  eiuodreitangulumdivifum  perre£fam  CD^  re- 
linquit  reitamAF.  T ntiscalculus  K^lgebraicus  ita  hahet. 

AD./ 1— ic.  AC^  l4q— I  bq 

CF,  3 1— ic.  DF.  l4q— I  bq 

^q— 3bq.  AC,DF.4q— bq^ 

— ^bqHr-iqc. 

A  D,  C  F«  ^  q — 6,  bqn^iqc. 
AC,DF,4q — ibq. 


CD,AF,jq— jbq-4-iqc^ 
DiviforCDiL 


QuotusAFjl— jc-^.ifJ. 

£rg0 
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Musy  mtnus  5  cuLu^pltis  uno/ohdo :  qttaltum  radtcum  una  cfl /tdtcn^ 
fi  qntnupsriU  Arci^  daii.  Etpcrccnfcqucnsjtfubicnftm  datam 
dtvtdampcrs  l-sc^i6,  ^^otns crtt/uhtcn/k quintd parts^  tlltus ar^ 
cm^mperccJd  i^Sy  vclBC\  vclCD,(jrc. 

J^oddcmonfJrdndum  crat. 
CModmpcr  s/-  dtvidcndt  talucfl.  Supcrnumcro  dt  vidi 

do  dntc  omntd  notcnturpuncU  dr  cubici^  /olidu  rad/ctlM  convcnr. 
ontid.  Dctnde  numcri^  divtdcndns  divtddtur  pcr  j.  dddttu /cmpcr 
fiuott  tnvcntiqutng.  cubis,  cttm fuis  complcmcntis ,  /ubtraUo  uno/o^ 
lido ,  priufquam  divtforpromovcatur,  J^uta  cntm  dtvifto  dcbct  fic ri 
persL'  SC  Idco  quing^  cubt ,  qut  dc  dtvtforc  aufcrrt  n$n pcjfunt,  ccontra 
ddnumcrum  d tvtdcndum  Junt  addcndi,  Itcm  quid  dt  vfto  dcbtt fic  ri 
per  5-^/15.  idcounmfoltdus.quiaddtviforcmdddtnonpottH.coontrd 
dcnumcrodtvtdcndocU  fubtrahcndus. 


EXEMPLVM. 

Subten/aX.gr.undcfic  cxtrahcnda  fubtcnraduorunt 
^aduum. 


S. 

ic.  S 

•O  17  '4  )l 

^4  44 


14 

(0 


6 


C. 

■«  4 

5.  Adde 


6 

400 

0 

6 

37/ 

7 

1 

fio 

Addc 

7 

^9S 

7 

11 

1 

Subrr. 


00  000  r 

3/     4^4  I 


Subtr. 


H  r 
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7    «74  S 

6    012  7 

^4  57^ 
45  Adde 

(9 

i 

3     897  3 
^  3 

09 

I40  413 

000  ooj 

j6j  49|Subtr. 

w 

5     890  9 
W   73  0. 

6^9 

88  97^^ 

232     51.'  (04 
3  2oAddc( 

3     9^4  0 

58  138 
29  <^77 

552     5ijo  000  0 
7^9     3419  4^^  0 

00  ooolSubtr. 

73  024 

3     9^^4  0 
C5J 

28  4^60 

785     i(^|o  588  9| 

16  c^76\ 

If8ferc. 

Quadrata  particulariafubtenfse  duorum 
graduum^ 


o  o.f5 

00003  / 
00009 

00009  (4 

 Mf  

0001 1$6.{^ 
^89 

^20I(^  O 

III  80100.(4 
^9804 
2792I<> 

iiTSzSTlT^^T 
(^98088 

 5584704 

I2i8}450(?304 


Cubi 
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Cuhi  partickUrcs  fHbtcnfd  iuorHm  gniuHm, 
Co-000'017-  Radix(5 

 304 

C. 0000039  504 

Co 000^^71    508  549.  (^o 

 ^4  ^»7  79^  1^4« 

C.0000042     52^    \GG  795.  164.  (4 

^  9^5  9<^'  154  59^ 


G.0000041    52(^.  090  75<;.   398  592.  unuscubus  (8 

5.  Malriplicaror. 


C.0000212.    630.  4^3.  781.  992.  9<^o.  Quinc]icubi 

Solidi  pdrticnUrcs frbtcnfd  duorHm  gnduum. 

0*0000*000 14 3*  Radix  C3 

 iiJ  354^4  

3  54^4  (4 
40413.  7<?749 

75837.  7^749.  (90 
^9^77'  7^934    94« 10.  73024 


4H 


5^7 


0*00000*005  I  8 


05515-  53683.  94110.  73014  14 
5937-  i86(>o.  979^7   80583  &:c. 


11452.  7^344-  9^038.  55^07 


BxAmcnfa^ldAnAlyfcQ^pcrfynthcfin 
contrartam^ 
il.  00349048.  Subtcnfa  i.^r. 

5I.  01745240 
—  fc.  000011  2<^  Subtfafir 
01743114 

-KiC  QOOOOOO05  ^  ^c.  Addf ;  C\  f]'jid  fir  addcndum. 


01743 '  '4    Kcdulubccufa  logr. 


/ 

64  Trigonometri^ 

CAterum ,  quomodo  cubiparticulam  invefiigandi fint ,  in  exemplo 
prohlematis  antecedentis  monjlratum  fuit.  Neg^  hicquicquam  novi 
efiyHtfiquod fingulicuhipxrticuUresmultiplicanturper  ^.priu/quam 
addantur:  quia  quing^  cuhi  hic ad numerum  dividendum  junt  adden- 
di.  V.  g.  primus  cubm pxrticularis  in  hocexemplo fuit  27.  Hic  multi- 
pficatmper  ^  facit  ly^^  Alter cubm particularu cumfuis complementii 
fuit  j 2^0 4-.  Hic  numeriis per $  multiplicatus facit 61^20.  Et ita de^ 
inceps. 

Solidos particulares fic  invenies.  Titfolidtis  multipltcatione  cubiper 
quadratum :  v.g^  SoUdiis  de  ^  ficfit.  ter  tria funt  novem^  terp  funt  2  7, 
Novies2yfunt 24].  K^tg^h^c eH generatiofoltdi unim  cyphrAivel 
plurium  ettam  cyphrarum  conjuntitm  confideratarum :  ut  foltdas  dt 
3 ^esi 4^4.3^424- Nam quadratum  de^^efi ii^  6.  cubm ^c^^o^, 
duo  inter  femtdtiplicataeficiunt  numerum  4S4:^^^2  4.K^tfifingtila- 
rtim  cjphrarum  folidos  cum  fuis  complernentU  feparatim  tnquire- 
revelis,  v.g,  fi posi inventumfolidum de  inquirerevelis  folidum  de 
4y  qui  cumfuis  complementis  addittu  adfolidum  de  3 ,  efjciat  folidum  de 
34^alia  via  optis  efi.  Hac  nimirum :  Soltdti^ plurtum  cyphrarttm  v. g. 
folidtude  \4.  tncyphrUomnibusposi primam,  habet  quatttor  comple- 
menta :  ut  funt  qtiatuo  r  cyphra  inter fingula  qudng^  pun£ia  radicttm fo- 
lidarum  interje^ta^  llla  quatuor  complementa fic invenies^  Pro pri- 
mo  complemento  radicemprAcedentemprtmo  biquadrabis ,  deindebi- 
quadratum  quintttplabis  ^  quinttiplatum  per  radicem  prafen- 
tem  multiplicahis^  Pro  fecundo  complemento  radicem  prs- 
cedentem  cuhabis ,  ^  cubatam  dectipUbis ,  ^  decuplatam  per 
prdfentis  radicis  quadratum  multiplicahu.Vro  tertio  complemcnto  prd^ 
cedentem  radicem  quadrabis  e^  quadratam  dectiplabi^y  (jr  decupUtam 
fer  ctihum  pr^fentis  radicis  muttiplicabis.  Pro  quarte  complemento 
radicem prAcedentem  qutntuplahis ,  ^  quintup/atam  per  biquadra- 
tumprafen:isradtci^muitiplicabisJndeprafintcmetiamradicemfoli' 
dahis^^c  denicj^  hos  qtiincj^  numeros  invicem  addes :  eo  modo  cr  ordi^ 
.nefubfcfefcriptos^  utfuhje^um  exemplum  oflendet. 

Solidus 
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Solidusde  4  in  1/4 


pc.l  j 
q.9 
bq.8l 

5 


pc.l.} 
c  17 


pcl.) 
S9 


pcl.  5 


S 


i6 


Dcc. 


405 

I.  Compl,i6io 

II.  Compl.  4510 
III  Compl.  57^0 
IV.CompI.  5840 
Solid^dc  4  1014 


170 
170 


Dcc 


(  .64t 

540 


4310 


5760 


90 
75 

I— — 
I3840 


1014  Sol. 


21 13  5414  Solidusparcicularis  dc  4  cum  fuis complcmcn- 
tis ,  rc(pc<5lu  ridicis  antcgrcflx. 

NoT  A.  EdiemArttficiofcptimd.nonjt,  undccim^ Mctmdtcrtu^ 
drtninfimtumcujufcung^.pArtPstwpAri^ fuhtcnfitm  invcntrcpojfis  jfi 
fitofus: 

XXXVII.  Problema  Octavvm.  Datisfinibusduo- 
rum  arcuum  inxqualium,  una  cum  finibus  complcmcnto- 
rumjfinumfummxvcl  ditfcrcntiarillorumarcuum  invcnirc. 

Regvla.  Multiplica  altcrnatim  finum  unius  arcus  pcr 
finum  complcmcnti  altcrius :  Produda  fi  componas,&:  com- 
pofitapcrradiumdividas.hoccft,  (cptcmadcxtranotasab- 
{Gmdas,habcbis  finum  fiimmx  datorum  arcuum.Si  vero  pro- 
duftumminusdemajorcfubtrahas,  habcbisfinumditfcrcn- 
txx  corundcm  arcuum. 

Ratio  Regvl  jf.,H/tcrcguUhAhet  duomcmhra.  VnumcH 
d^invcntioncJint^sfummxdHorumarcuum  tn^qudltum.  y^lterum^ 

1  dtirh- 


Triconometrijs- 
deinventlonefmm  dlfferentU  duorum  arcuum  inaquaUum,  Inven^ 
ttofinui fummA  duorum  arcuum  inaqualium  fic  demonfiratur.  T otus 
circulu^  K^BCDt ponaturtantum  iSopartium,  utomnesfubtenfa fint 
infi ar finuum,  Et  fint  in  eo  circulo  dati  duo  arcus  inAquales  k^B  (jr 
B  C ,  eorum^^  complementa  AD  ^  CD.  Et  horum  omnium  fmusynempe 
finus  arcm  AB  recfa  AB,finu6  complementi  AD  redia  AD,  Sinus  arcus 
B  C  re£ta  BCfinus  coplementi  CD.re^la  CDfinus  autem fumma  datoru 
duorum  arcuum.nempe  arcm  AB  drBCfit  re6ta  AC,qu£  quAritur.  Ra* 
dius  autefit  recla  BD,  ^ia  igiturfinm  diSti  hoc  modo  in  circulum  iH- 
Jcripticofiituuntfiguramquadrilatera^ diagoniisinterfe^tam:  inquati 
fgura  reUangulumdiagoniorum 
€H^qualedtiohu6  reSlangulis  bi- 

norumoppofuoru  laterum fimul       //  \  \ 

fumtis,per<i4.primi:  ldeofifi^  / /  j/\        \  \ 
numi^Bymultiplicesperfinum     /y^    \      ^  \ 
complementi  arcu4  BC :  nempe  ^  ]//  \      \  \ 

per  Utus  oppofitum  CD  ,(jrvi.    l\" "  Y-"-\  -   J 

cijfimfinumarcusBCperfint^m  \  ^^^^  \  \  / 
complementi  arcus  k^B  ,  nem^     \  \  \  / 

peperoppofitumUtusK^D.ea^      \  ^^vV 
duo  produCta  conjungas ,  habe-  \:]  ^  ^ 

bis  re^angulum  dquale  re^fan-  ^  ^ 

gulodiagoniorttm  ^C&BD,  ^od  reetangulumfidividasperU^ 
tU4notHm,nempeperradium  BD.prodihit  Utus  ignotum  AC.SummA 
fintiumarcu6AB&BCfivefinu4arcusAC,^u9ddemon(lranduerat. 

Inventtofinus  drfferenti^  duorum  arcmim  ind^qualium  ita  demon^ 
firatur,  Sitfinusarcusmajorls  AB.rcaa  AB,  Smt^s arcus  mincrU  BG 
reSia  BC.  Sinus  differentt^  ^CreSfa  o/C.  Sinuscomplementiarcm 
majoris  AB  re£taAD.  Sinuscomplementiarcusminoris  BCreSa  CD. 
RadusBD  ^iaigiturrtirfumfigura^CBD  cU figura  quadrila^ 
ura.  ttrculotnfiripta  &  diagontistnterfecia :  ideofifinumarcu^majo. 
^^S.nempereitamK^Bmu/tip/tctmp^rfinum  complementi  ar^ 

cusmi-^ 
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^7 


i0m  minvru  BCy  ncmpep^r  r^^am  CD ,  habcbo  rcitangulum  diagonii- 
rum,  jtquAledMbtt6rcltan- 
gulu  hmorum  oppojitorum 
'  Uterum  ;  Si  sgttur  porro 
multipliccm fmum  arcui  mi 
mnii  SCyncmpcrcilamBCi 
fcrfi.ium  complcmcnttar' 
cm  mijorU  ^Binrmpc  pcr 
rccfam  y^D,  Et  hocpredn- 
Qum  duorum  oppofitorum 
latcrumBCcr^D.  aufc- 
rsma  rccUngulo  dtagontO' 
rum  ^B  &  CD:  refiabit 
reSangulum  Uterum  oppofitorum        dr  BD 
Ji  dtvtdam  pcr  lattis  notum  BD :  prodtbtt  Utus  ignotum  K^Cyftnus 
diffcrentix  datorum  duorum  arcuum  indciuaiium  \^B  CT  BC.  J^uod 
(iripfum  demonfirandunt  erat^ 
E  X E  M  P  LUM  utrtufj^  mcmbrL 
Sint.arcui  major  AB20.  grad^ 
arcusminor  BC  />.  grad. 
Summa  horum  arcuucrit^ygrad. 

Dtfierentia  Sg^^d, 
Sinui  datorum  arcuum  &  complcmentorumfunt : 

StnMarcmAB.S4^02oi.  SinmcompL  AD.p^^d^i^, 
Sinu6arcu4BC,  2siSt()0.  Sint44CompLCD.p6s92sS. 
ClfultipltccnturigituraItematim.Stnus  arcus  K^Bperfinum  com^ 
plemcnttarct^BCynempcperCDdrfi»U6  arcus  BCpcrftnum  complc- 
mentiarcui  ^BynempcpcrK^D :  crunt 


^uod  re^la  ngulum 


Produclum  majus  SI01O60 
?roduclumminti4  24^2102 


SijoS^S 
QQOS740 


Summa.  radto  dtvt/a.  S7^^7^3  \  Stn^sfummx  sS-g^- 
Dtfercntia.radfodtvifa.    S/ifsr  I  Sintisdtffcrcntixs.gr. 

l  z  XXXVIIl 


Trigonometri^ 

XXXVIIIProblemaNo  N  V  Daris  finibus  duorum 
arcuum  inarqualiumv  una  cum  finibus  complementorum ,  fi- 
num  complemcnti  fiimma:,  veldjfferentiae  illorumarcuum 
invenire^ 

Regvla,  Multiplicafinumarcusuniusperfinumarcus 
alterius :  Et  finum  etiam  complementi arcus  unius  per  finum 
compIementiarcusalterius.Eofaao.fiproduaumminusau- 
terasamajore,  &refiduumradiodividas;  habebisfinumco- 
plementi  fiimm?  datorum  duorum  arcuum.Si  vero  produdlu 
utrumqj  componas,& copofi tum  radio  dividas;  habcbis finu 
complementi  differentix  darorum  duorumarcuum. 
r  j^^^li^  Regvl^.  £/  hAcreguta,  hahetduowemhra,  Prtmttm 

Jtc  demonjiyur.  Sit  arcus  majorUJinus  recla  ^ByVeltUt ^qualis  DE, 

Jinus  complementiy  reiia 

SE.  Kyircusminoris  finus^ 

re£la  B  Cjinus  complemen- 

tireaa  CDjmusfimmx, 

reSIa  o/C:  finus  comple- 

tnenti  pumm^y  re£ia  CE. 

Radiu6re£laBD.  ^uiai^ 

giturfigura  BCED,  esi  fi. 

gura  quadrilatera  circulo 

inficripta  ^  diagoniis  in- 

terfie£ta :  ideo  fi  multipli. 

cemfinum  complementiar'' 

cu^ABy  nempere6iam  BE 

t^rfiinumcomplementiarcu6BC,nempeperre£fam  CD:  hahcboreif^ 
angulum  dtagoniorum  ^quale  duohu^  re£tangulis  hinorum  oppofm^ 
rumlaterumpers4primi.  ^odfiergoporro  multipliccmfinumar^ 
ct^BCperoppofitumfimumarcusDE.quiaquaturarcui  ^^Bx  drhoc 
re£iangulumfuhtraham  a  re£iangulo  diagomorum :  refiahit  rediangu^ 
litmreltquorumduorHmiaterumoppcfitorii  BDdrCE,  ^odreiian^ 

gutum 
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gwhm fi  dividam  per  Utus  notum ,  nemf^per  raJium  BD^ffrodthii  la^ 
$mi(^nctum  CEjinH4compUmentifummddatorum  duorum  arcuum 
K^Bcr  BC.  ^oddemonfirandumerat. 
Pojieritis  memhrumfic  demonjlratur. 

Sit  rurfum  arcus  majoris  finus  re&a  ^Bvel  EDyfinus  eomfle- 
menti  re^a  BE.  ^rciu  minoiisfinta  BCftnus  complemtnti  CD^Sfnu^ 
dtff^rentia  AC.  Sinusco^ 
plementi  d:fferenti£  CE^ 
radius  BD.  i^itur 
figura  CBED  eft  figura 
quadrilatera  ctrcuU  in^ 
fcripta  dr  diagontis  inter^ 
Jelta,  td^o ft  btna  qudyja^ 
tera  oppofitaynempe finum 
BC per  Jinum  DE;crfi' 
numcompUmenii  BE  per 
finum  compUmenti  CD 
multtpltcem,  drprodu^fa 
compona,  habeho  re£fan^ 
gulum  diagoniorum  CE 
&BD.  J^ucdfidtvtdam 

perlatus  notum.nempeper  radium  BD\prodthtt  latus  ignofum  CEyfi^ 
nud  compUmenti  diffcrentid  datorum  duorum  arcuum  t^B  eir  BCy 
nempefinuscopUmeniiarcus  AC.  ^oddripfumdemonfirandierat. 


Exemplum  utriuf^^memhri. 

Sint  rurfum ,  arcus  major  AB  i  ogr. 

arcusminor  BC  u  gr. 


Summa 

Difierentia 


I5 


Stnus 
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Sinmdatorum  arcuum  dr  complementorumjunty  ut  ante^ 

Sinm  (^B. ^420201.  Sinm  AD  vel  BE 939^9^6 

StnHS  BC.  2^88190.  SinusCD   —  9(^S9^S^ 

CHulttplicentur  4B  per  BCy  &  BE,per  CD,&produ6lx  mutuojMh^ 
trnhxnttir  &  componanturyradio^  dtvidantur :  Et  eruntz 
Produ^ummajH6 90767)9  \  1040908 

frodu£lummintis  885213  \  0026190  

DiQerenttaradio  divi/a.  8 191$ 2^  |  Stni44compUmenttfummA, 
.Summa  radio  divtfa^    9961946  j  SinuscompUmenttdtfferentia. 

XXXIX*  H2CC  navem  problemata,fur>c quafi  inftrumeti- 
ta,  quorumadmmiculo  finus  reliqui  omnes  ex  finu  totode- 
ducuntur^  Ordodeduaioniscommodiffimus  hiceft.  Pri- 
mum  inquirantur  fiibtenfe  arcuum  60.  gr.  jo.  gr.  lo* gr,  2.  gr. 
i.gr.  20'.  lo^z.  <.xo.\o\i\  pcr  problemata  quintum,  lex- 
tum  &,  fepcimum.  Item^fubtenfe  complementorum  illo- 
rum  arcuum  pcr  problemaprimum. 

Namiftainquifitioeftomniumaccuratifitma.-  ut  fubten- 
fas illas  jure  principia Canonis Triangulorum  appellare  pot 
lis.  Deinde  ex  femiifibus  illarum  fubtenfarum ,  hoc  eft ,  ex  fi- 
nibusarcuum5o*gr.ij.gr.y.gr.i.gr.3o'.io\j'a'.io".io".^".i".una 
cum  finibus  complementorum  eorundem  arcuum,  facile  re- 
liquos  finus  omnes  deduces ,  per problemafecundum ,  oda- 
vum&nonum  PerprobIemafecundum,finumduorumgra- 
duum ;  item  duorum  fcrupulorum  primorum  ac  duorum,  Vvcl 
lo^fecundorum,  indagando :  per  odlavum  &  nonum,  finibus 
haftenus  inventis  continue  finum  unius  gradus,vel  unius  pri- 
mi,vel  decem  fecundorum  vel  etiam  unius  fecundi,addendo: 
prout  canonem  contradiorem  vel  ampliorem  habcje  vo- 
lueiis* 

Ego  di^as  antea fuhtenfivs gradtium  6 0. 30 js.  (^c.  ijlo  quem  notavi 
modo,inqui/tviinpartihftsradiiiocooo  00000  00000  00000  ooooo.Btitx 
inveni  ut/eo^uitur. 

Arcus 
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Arcus 

Subrcn(x 

60.  GfAci* 

I  00000 

00000 

00000 

00000 

00000 

30  0'  0" 

80901 

05041 

51469 

77977 

1 0.  0.  0 
2,  0.  0 

3490 

148H 
48118 

95  3  i(^ 
745^7 

3471  I 
01563 

61 185 

JlUJL 

r.  0.  0 

0  ro.  0 

581 

30709 
77559 

9^747 
($8713 

86991 
86884 

977^9 
86913 

0.  1 0.  0 
0.    1.  0 

190 

88810 
17754 

61083 
oc}ii6 

07015 
84919 

15490 
17486 

C.    1 .  0 

0.   0.  10 

i9 

9 

08881 
^^9^17 

07640 
36183 

14734 
91196 

19548 
70813 

0.   0.  I 0 

0.   0.  1 

4 

84813 

68106 
7362.1 

10557 
M173 

04030 
5^399 

oeiTiiiics 
ircuum. 

ScmifTcs  fubtcnfarum. 

3  o.Grad. 

50000 

00000 

00000 

00000 

00000 

1  5  o'.o". 

158S1 

904n 

01510 

7^134 

88988 

5.   0.  0 
1.    0.  0 

871^ 
»745 

57417 
140(^4 

47658 
37185 

17355 
51181 

80641 
94189 

0.  30.  0 

0.  10.  0 

871 
190 

^5554 
88779 

9^^373 
84361 

93496 
9Mfi 

488S4 
4^461 

0.    5.  0 

C.     I.  0 

'45 

44405 

08881 

30541 
045<^3 

53507 
41459 

61745 
^3743 

 1 

c.   0.  30 

0.    0.  IO| 

»4 
4 

5444» 

03810 
68091 

073^^7 
96148 

»4774 
35411 

0.    0.  5 
0.    0.  I  1 

1 

1 

4140^^  j 
48481  1 

84053 

36811  1 

10178 

0^6 ;  6 

51015 

78199 

XL.  CorfK 
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XL.  Compeniium fmuum iri(igneeHin  hociheoremate.  D ifFe- 
rentia  fniuumarcuuinduorutna  fexaginugradibushincin'. 
dc  pariter  diftancium,efl:  arqualis  finui  diftantix. 

Y>hci^KKATioMntduoanus  <^ 
CNdr  PNi  dogradibtis  MNy  h.e. 
a  punffo  lM  hinc  inde  partter  di- 
Jiantes.  Sintg^fenus  ilhrum  arcuum^ 
re£t£  CKy&  PLinreilam  fiBper^ 
pendiculares  per  c.  7.  hujus :  ac 
proinde  invicem  ptralleU ,  per  }<f. 

Porro  in  re^am  CK  ducatur 
normalis  PTy  parallela  re£la  KL  per 
sS.p.  /.  Hac,  re£ta  PLdere^a CK 
ah/cindetaqualem  TKper\^.  p^  /.  (^relinquetdijferentiamfinuum 
CK  (jr  PL  re£tam  T C.  Sinus  denig^  diflantiA  alteriutriu^a^o.gra- 
dibHsfitre5ia  CD  vel  DP.  Dico  :  re£lam  T C  recU  CD  vel  DP  ejje 
dqualem^ 

Demonstratio.  r^i^  enim in  T riavgulo CGP perpendi- 
cularis  GD  bijecat  bafin  CPjpery.hujns  (^perthejin.  ideolatera  GC(jr 
GP funt doiualia^iper 2^ p.\.^ anguiiCGD ^  DGP ittdem funtdqua* 
les,pereandem^(^angulidenig^  GCP  dr  GPC fi^tiiter Junt dqua/eSf 
peri6.p,i.  ^tquiangulusCGDe^i^o.paftium:  quippe aqualis an- 
guloBAM^periS  p.  i.Ergo  angulus  CGPesfiiOpartium :  quippeadan- 
gulum  CGD  duplus. 

^iavero angul46  CGP  eJidoparttum-i  ideoreiiquiduo  GCPy& 
CPCjimuifumti^fi^nt  i^opartium^per  4p.p. 

Atqui  reiiqui  ilit  dt40  demonflrattfunt  aquaies.  Ergo  finguli  ecrum 
funt6o.partium. 

T 9tidem  autem  partium  eratetiamanguius  CGP.  Ergo  T riangu- 
lum  CGPefi  aquiangulum.  J^ia  vero  TriangulumCGP ,  efi  aquian- 
guium,  ideo  etiam  eH  aquiiaterumypcr  2  8./>.  /. 
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^  ^idpcrrc  TruKgulum  CQP  c  ?i  .^^uilAteruw ,  tdeo pcrpendtcuU^ 
'  PT htjfccat bafm  LG per 21  p,  i. 
Um,  Utcra  CP  cr  CGfttnt  dqudlta. 

ErgocttamcorumhtfgmcntACTd-CD funtdqualta.  J^oddc^ 
monfrandum  crat. 

C  o  K  5  F  c  T  A  R I V  M.  Daiis  igttur  ftfjthus  /exagtnta  quorumcun^ 
graduum^ftntisreitquorum  irtgtntagraduumper (oUm  -.  cl  udditto^ 
ncm^vclfubtra^toncm  rcpcrtrcitcct, 

iLLuSTRATiopcr  numcros.  Sint  arcus  CN  7$.  PK  <^o,  C  M 
vcl  PM  ro.graduum.  ?^m  totidcmgradibus  arcus  yo^c^  gra^ 
duumabarcu  6o.gra.hinctndcdtJ}ant,  Stnty, prtmumdattftnu^  y§. 
Cr  lO.grad.jyuaraturdtttcm fintis  ^o.grad. 

Definu70.gr.CK  —  9}96cfiC 
Skbtrahifinum  ic.gr.  CDrelCT  —  175(^481 

Itrclinqutturfinut     gr.TK  velPL      7(^^0444  ~~ 
Smtdeindt  d^ttfinus  70.  dr  graduum, 
— Suaraturautcm  inm  lo.graduum. 

Dtfinujo.gr  CK  — .  9^9Cc)i6 
Subtrahefinumso.gr.lKrelFL    —  7660^^^ 

Et  Teltnquaurfinus  i  c  .gr.TC  rf /  CD  j  -  5     8 1 
Smtdem(jjd.utfinm  jo.cr  10  grad, 

Adftnum^o.grad.PLvelTK  7^(^0444 

Jddttinumio.gr.  DFvelTC    —  1716.^^1 

Etfietfinmro.gradXK    —    —  939(^910 

XLL  ArquehxcdcconJciiLliscaLuIis  /inuumrcilorum. 
Tabulis  finuum  vcrforum  non  cft  opus :  uc /upra  diximus. 

XLI L    Tabulx  rangcntium  &:  fccancium  cx  cabulis  fi- 
jiuum  rcftorum  ica  dcducuncur. 
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/.  Vtfinm  ^ompltnicnti 
adfinum  arcu^ :  ita  tadiui 
ad  tangentemarcus. 

II,  Vt fmtii  complemm' 
ti  ad  radium:  ita  radiu6  ad 
Jicantem  arcus. 

Namper^d.pKT^ 
LVtAEadEB.itaAC 
adCL. 

ILVti^Eadi^Bjta 
%L/fC  ad  K^L. 
Exempli gratia  ,  qu^ran- 
tur  tangens  ^Jecans  arcus 
BC.  BO.gr. 
Sinus^cgr.esi soooooo,  BE. 
Sinus  compU.  6o.gr,efti66o2S4.  i^E. 

Dico  igitur 

L  Vt  K^E  86602S4-     BE  soooooo ,  ita  k^C^ 
looooooo  ad  CLs77SS0B. 
Ergotangens  arcm^o.  grad.  eFis77^soh 
il.  Vt  K^E  866o2S4^  Aol t^B  looooooo^  ita  k^C. 
looooooo  adi^L,  11^47  oof. 
Ergo  fecansarcus  i0.gr,  eU it^^yoos. 
XLIIL  Compendia  tangentium  ^  fecantium  egregia  Junt 
fU€ntibustribu4  T heorematibus^ 


inji^ 


The orema  Primum, Differcntia tangcntiiim duorum 
arcuum,  quadrantem  fimul  adimplentium ,  eft  dupla  ad  tan- 
gentem  difl^erentia^  arcuum. 

Declaratio.  Sint  duo  arcm,  quadrantem fimuladimplen^ 
tes,  CD^BD,  eorumg^  tangentes  CG  BP.  Et  arcut  CD  .fatuatur 
dc^ualUarcusBS^undcapparebitdijfer.ntiaddtorumarcuum  CD  'vel 

BS& 
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S  cr  SDarctuSD.  Tan^ 
genn  ium  CG  JldtuatKrd^ 
qHdlu  tarigens  B  T.unde  .tp  - 
fnrcbit  dtferentia  datarnm 
Ungentium  CG^l  ETcr 
B  Precia,  T P.  t^rcui  denig^, 
SD  JlatuAutur  xquales  ar^ 
cui  BLc^BOy  qucrum  ar^ 
cuumtangentes  fint  BK 
BM.  Dico  rechm  TPjtp. 
rentiam  nempe  datarum  duarnm  tangentium  CG  BP^  ejfcduplam 
adrcctam  BK,  tangintem  differenttA  datcrumduorum  arcuum.  Vcl 
quod  tdem  csl :  dtcOyrecfam  TPeffe  aquaUm  rc&d  0\(K. 

De MONSTKATio.  Si entm abdquaitbu^ aufer^ dqualia^quA 
rejlant  funt  aqualia. 

^tqtit  relU  KP  (jr  U\fT  funt^qtiales. 

Ergcjiah  titraij.  aufras  rectam  KT.qux  rejlahunt  recia,  TP^dr  AfK 
dqualcj  erunt^ 

K^Jfumttoprobatur.  Nam  quA  eidemfunt  aqualta :  etiam  tnterfefc 
funt  aqualta. 

i^tqui  recla,  KP  dr  MTyCidem  reclx  KAfunt  aquaUs. 
Ergo  ettam  tnterfefe  funt  aquates. 

K^ffumtio  rurfimprohatur.  Acprtmum :  quod reSia  KP ftt  dqud^ 
lisrecUKA  ftc  probatur. 

J^Wj  in  T rttngiiU  K^KPan^uU  KAPo'  ^^PA  funt^quaUs. 

Ergo  etiam  Utcra  ipfts  oppoftta ,  nempe  latera  KA  Cr  KP  funt  dquA" 
liaypers.p.i. 

J^od autem  anguU KAP  cr  KPAintcr  fe  ftnt  aquaUs :  inde patety 
quta  etdem  angulo  DACfint  dquaUs. 

Naman^ulus  KPA  cst squaHsangulo  DACypersS p.i.Angulus^ve- 
ro KAP €s( xqualis cidcanguU) DACyperJlruffura.  Arcm n.BL pofttfu 

K  z  eFtdqud^ 
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eU(eciualuarcui  SDdifferentUarcuum  DC&BD.  Kyingultu  igUur 
BAL  vel BAKeHdijjerentia  inter  angulos  BA?  &  DACl  Cum  igitur 
anguliKAPcjrKPA  eidemangulo  D AC fint  Ac^uales :  etiaminterjefc 
di^u  tles  ejfe  necejfc  esi, 

Deindequod  re^fa  MTft^qualls  re^£  KAyfii0erflrudturam  re- 
ctd  MAficfrobatnr. 

^iici  in  Triangulo  ^MT  anguliCM  TA  CMAT funt  i^c^ualeSy 
irgo  mamlateratpfis  oppoftta^  nempelatera  MT  MA  funt  dc^ualia^ 
feryp,  ^iodautemangultC^iTA  6^  MATfint aquales y  indepa^ 
tet,  ^id angtdt{4 (J]^T A csi aqtialis anguto  T ACyter s8.p.  r.  x^ngu- 
lu^satitem  TACeU Aciualif  angulo  T A M pcrftruciuram.  K^rcusenim 
CScrS Opoftttfunt Ac^uales.  Ea iem esi ratto ,  fi dtffirentia BL^fit  ma- 
jordimtdio  cemplemento  BS,  T zntum  liter^  L  Syitem  Kc^  Ttrans- 
fonuntur.  In  genere  igitur  dtfferefnia  tangentitim  duorum  arcuum 
quadrantemftmuladimplenttttm  y  esidttpla  adtangentemdiQerenttA 
arcuum.  ^oddemonftrandumerat^ 

CoNSECTARiuM*  Datis  igiturcangentibus  duorumar- 
cuum,qua(irantem  fimul  adimplementium,datur  etiam  tan- 
gens  diffcrentix  duorum  illorum  arcuum.  Et  contra  :  Data 
tangentediftercntias  hujufmodi  duorum  arcuum,  una  cum 
tangente arcus alterutrius,  dacur etia tangens arcus alterius. 

P  P  B  N  D  1  X. 

Hoc  theorema  etiam  fic proponi potefi  Dupla  tangcns  arcus, 
Gum  tangente  dimidii  complcmenti,  eft  a^qualis  tangcnti  ar- 
cus ex arcu dato  & dimidio ejus  complemento  compofiti. 

Namyfiproarcudatohaheatur  arcu4  BL ,  dupla  ejustangens  erit 
TP^perdcmonftrationemantecedentem:  Cowplementum  vero  arcus 
BLy  eritarcmLC,  cujmdimidium  eHarcus  LD.velDCyCujus  tangens 
cHre^a  GCvelBT.  Ky^tc^ui  TP  .conjuniiacum  BT  efficit  BP ,  tan- 

fentem 
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^tem  arcus  B D ,  ex  arcu  dato  BL  &  dimidie  compUmento  L  D  com^ 
fcfitiiErgo,  crc 

XLIV.  Theorema  Secundum.  Tangcns  difFcrcn- 
tix  duorum  arcuum ,  quadrantcm  fimul  adimplcndum,  cum 
tangentcarcusminons,conftituitfccantcmdiftcrcnti2r. 

VttAngensdtffcrentid  BL  velBO,  nemfcreaaBKvelBCM,  cum 
tAngcntearcmmmorU  DCvelBS,  hocen.cumreaa  hJ.conJlttuitre^ 
Ifam  aMT,  qud efUqualts rc^^  f^Kfecanttdt^crentu  BL.perpri^ 
mi  theoreniatis  dcrnciiHrAtioncw, 

CoNSEc  T  ARioM.  Data igitiir tangcntc  diffcrcntixduo- 
rum  arcuum  quadrantcm  fimul  adimplcntium ,  &  tangcntc 
arcus  minori5,datur  ctiam  fccans  dirtcrcntix.i:'/  contra.crc 

K^?  ?  EKD  l  X. 

Hoctheoremaetiamficproponipotcli,  Tangcns  arcus  cum  tan- 
gcntc dimidii  complemcnti  cfl xqualis  fccanti  arcus.  7\am ft 
proarcudato  hahcasarcum  BL  cr  BO  ytangais  arcuj  dattertt  faJVf: 
tdftgens  dtmtdii  complementiertt  BTy  qud  dt/o  tangentes /imulfumtd, 
componuntrecJamUMT  f^tqutreeia  MT dquatttrrefid  /tKperpri- 
mttheorematisdcmonjlrattcnem.j^d  rccia  i^KtUfecans  arcus  dati 
BL.perJlruHuram.  ErgOy^c. 

XLV.  Theorfma  Tertium.  Tangcns  diffcrcntia: 
^uorum  arcuum  quadrantcm  fimul  adimplcntium ,  cum  ic- 
cantc  cjufdcm  dif}crcntix,cft  xqualis  tangenti  arcus  majoris. 

Vt  tangens  ar^tis  BL,  differenttdduorum  arcuttm  quadrantem  Ji- 
muladimflenttumBD  &DCy  cumfecanteejujdemarctii  BL ,  hocefiy 

K  3  rcild 


1 
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reSidBK^  cumreBaK^K^  eHde^nalisre^UBP.  Ferdemonftrationem 
prtmi  problemati^, 

C o  N s E c  T  A  RiuM»  Data  igitur tangente  differcntix  duo- 
rutn  arcuumQuadrante  llmul  adimplentiu  cum  fecante  ejuf- 
demdifl-erentia:  daturtangeasmajorisarcus;^rtf;?/r4,^c* 

P  P  E  N  D  I  X, 

Hoctheoremaetiamftc proponi pateB.  Tangensarcus, cum  fe- 
cacteejufdem,  eftxqualis  tangentiarcus  exarcudato  &  di- 
midio  complemcnto  compofiti* 

Namjipro  arcu  dato  habeas  arcum  BL ,  tangens  arcm  dati  erit  BK^ 
Jkans  K^tqut  rect^  o^/Cc^  KP^quantur :  Perprimi  theorema- 
tk  demonftrationem.  Ergo  tangens  arctis  dati  BL  nempe  re6la  BK, 
cum fecante  ejufdem  arcus ,  l^^AT  ,  eH  diqualis  reSta  BP ,  qud  esi  tangens 
arcns  B D,ex arcudato  BL     dimidio  compkmento LD,  compofttt. 

XLVI.  Exemplaprascedentium.trium theorematumha- 
.besin  fubjedla  tabella. 


Tanncns 

o 


«9-59 
I 


8        5  8 

1 


8  9-     5  ^ 
4 


^  9-    5  i 

8 


8  9.    4  4 


89.  18 


Tangcntcs. 

TaRgcs5"o.  1454 

545774^^738 
1909 


Sccantcs^ 


79 


543774^3^^9 
17188751914 
5818 


17188716096 

^5943^3048 
1 1655 


8594351413 
4197175706 
15171 


345774<58i9i 


4  £x(ubcr. 
17188734813  Exadd. 


859436886^ 


4197151455 
1548576117 

4^541 


1148519675 
1074164857 
930S7 


1  Exlubtr. 

4197187341  Exadd. 

9  txfubtf. 

1148599488  Exadd. 


80    Ex  fubtr. 
1074511579  Exadd. 


8  8.  56 
1-  4 

1074171750 
557085875 
I 861 90 

557i789<^i 

8  7.    5  i 
1.  8 

5  56899685 
1684^9841 
3715^^9 

5  Exfubir. 
168636031    Ex add. 

*  5-    4  4 

4        1 6 

168077553 
1 3405  8666 

 Zll^IL 

^  Exlubtr. 
1 3441 1 175    Ex  add. 

»1.  18 

8.  31 

155191613 
66646306 
I ^00458 

60    Ex  (ubrr. 
^7391359  Exadd. 

71.  56 
_L_7j  4_ 

65145848 

315719^ 
3070054 

34073381 

5  5-    5  i 
3  4-  8 

19501890 

14751445 

^778997 

J7811479 

11-44 

7971448 
3986114 

1076^111 

6  S.  16 
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In  (fua  tabe/Ia  y  primum  datistangentibu^  du  irum  arcuum^c^tin^ 
drantenifimuladimplemiumynempe arcu-s S gr  (^.'^g'.^^ arcu^s  i.  /«- 
*vefiigAtaeH tangens differentu  8,^r.  q,  ^8",  Etporroex  data  hactan- 
gente  atq^  tangente  arci46  quadrantem  complentU  l.  invejligata  e^ 
tangens dtJferenti^S,gr.  p,  K^t^  itadeinceps,  uf^dumcompU^ 
mentumjtihfcriptum  ah  arcu fupra fcrtpto  amjflius fuhtrahi  non  potuity 
quodfa6lum eU adarcum 2.gr  /.  44'^ cujt^s complementum  efi d.grj, 
i6'.quodahArcujgr.r,  4'^rJt*htrahinoHpoteft  Sic  inquamtangen^ 
tes  omnes  in(^uifitA  funt  per  theorema  primum,  Deinde fccantes  ar^ 
cuum  eorundcmpr^terprimam  omnes  inquifita funty  continuk  adden- 
do  tangentem  dijjerentta  ad  tmgentemarcusminotis ,  per  theorema 
fecundum:  vel [iihtrahendo  tangentem  differentitz  Ji  tan^ente  arcus 
majoris ,  per  theorema  tertium.  Prima  autem  fecans  inqtiifita  eU ,  ad 
tangentemarcmdatiS.gr,  i.  addendo  tangentem  dimidii  comfk" 
mentiynempe  ^o.fecundorum^per  theorema fecundum. 

^todft  extra  hanc  exemplorum  continttationem^v.g.  ex  data  tat^^ 
gente  arcm  2  i,grad.A^iS^.(^  dimidii  complementis^.gr.  8.  min.  inqui^ 
renda fuijfet  tangens  arcus^  ex  dato  arcu  1 1 .  grad.  44!.  (jr  dtmidio  com- 
plement034-^grad.  /.  compoftti.nempe  arciu.  5  J  -^r.  j  i.adhthenda fnif 
fet  appendix primi  theorematU, 

Si  vero  ex  datis  itfdem  tangentihus,  arcusaigr.44: .  ^dimidiicom' 
plementi ^ \,gr, S' .inquirenda  fuijfetjecans  arcus  11, gr,  44'.  adhiben- 
dafuiffet  appendixfecundi  theorematis. 

Si  denig^extangentedr fecantearcus2\,gr.44i ,  inquirendafuijfet 
tangens  arcus  ex  arcu  dato  1 1,  gr,44.& dimtdio  complemento 34gr,S'^ 
compoftti^nempearcus  ^<f.grad.ji,adhihendafutjfctappendixtertti 
theorematis. 

XLVI I.  Atq-,  harc de  confl:ru£lione  Canonij,  Examcn 
Canonis  jam  conftru£li  fieri  poteft  variis  modis :  nempevel 

pcrha- 
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perhaacnuscxpli  C2tJL  conftruendi  canonis  prxccpta>  &cO'- 

pcndia;vclpcrditlerc.itiasrinuum,tangcntium&:fccantium 
pnmas,  fccundas,tcrtias,&c 

XLVIIL  Quocunq;  autcm  modo  cxamcn illud  inftitua- 
tur.ficri  potcft,ut  numcrus  aliquis  in  rinc falfus  cflc  vidcatur, 
qui  tamcn  falfus  non  (jc./'/  yji/cjiienusungrmcsexamwespcr  ^r. 
p.hujus^hocmcdo. 

77. gf.tSpnm.Tdngtns.  45045071. 
ii.gryi.prmi.Tdiigins.  1119999. 

41815073. 

^4i^-  5  8  ^rtm.Tdngtns,    1 1 4 1 1 5  j  . 
VbimA  TAngens  2141  Zj^o.  quojidultsmsmnotMmnon  reJponJebit 
tdngenttm  Canonepofitd.  Kdmthiulstmolococst  7.  Ettdmen  nuUus 
errortn  his  trthus  txngentthus  tnelt  Caufa  autem  curtatsgensi  1412^^6 
perhocexamenprovcntdtjujlomtnor.hdcesi:  quia  tangens  22199^9^ 
fuitjujlo  maior.  Tsnnturyi  tgtturfubtraxit  atangente  4^04^07  2.  £)uod 
fiponj4protangente22tgoo9.tang€ntem22tg998.ertthdcjuflominor. 
VUtma  dutem  tdngens2i4i2i ^j-proveniet jujlo  mdjor.  oh  tdlem igi^ 
turdtfcrepantidm ,  qut tvitsrinuUo modopotesi ,  nuUus Catson eftcr* 
roris  arguendus. 

XLIX.  Inrcliquisnotis,  prxtcrultimam,  fi  quis  crror 
infit,pcrdifFercntiasprimas,fccundaj,tcrtias,  &:c.  facilimc 
dcprchcndi  poteft.  S  tforteinCan4fneTangens77.gr.20  prim.ita 
poftta.  44494sSi.  &fttfulptciOytnefJctllialiqu(merrorem.Poneordtne 
dltqu^ttangenteSy  cum  Juisdtjjcrentiis  pnmidyfecundi^^  terttu:  hoc 
modo : 


L  II.  Grad. 
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}  i  prim. 
51  — 

53  — 

34  — 

35  — 

36  — , 

37  — 
58  _ 

39  — 

40  — 

41  — 
4i  — 
45  — 


Tang. 

45045072 
449.  85  111  6iS^i 
44921.  5.  32  6i6Sc^ 
4486^000. 4  I  5  28 
4479. 8. (^jc;  3(^8 
44737428  I  208 
44^7(^3.7.9^1049 
44^1  54  891^^0890 


DifFer.I.jDfFci.II. 


DifFer.  III, 


4455475^ 
44494381 
4443  3 -7^^ 

443734- 9-9 
44313392 


d0733 
^0375 

6061  C) 

6oi6y 
6oi(xj 


ijprtm, 
77<^rad. 

Sfatimviddisy  velex dipre^itiisprmu,  velceruexfecundu ^nu^ 
merum  44-494^^t.  tertiokdextrisloco  falfumejje,  quiaindtfferentiis 
fecundispHis  7. fequiturs^^  8,  quod non potesi  non  ejfe  falfum.  Igitur 
fro3)%poneis8.  Eti<^S.fubtrahedediferer^tia prtma proximeante^ 
cedente6oj33>&re[iabitdtfferentiaprima  fubfequens  60$ 75.  quam fi 
fi^htraxerisdetangenteantecedente^4^S47S6.reftabittangensdefide- 
rata 444^4-^^^*  fi(^  erroremendatm erit :  numeri^  tta  fefe  tnvi^ 
ttm  comfequentur. 

59  4455475^  ^0733  I  157 

40  44494181  <>0575  j  158 

41  444337^2  (^0419  15^ 
4i  44575499  6016^  1^6 
45  4431  3  59i  (^0107  I  156: 

L.  Difporitio  Canonis  aliis  alia  placer.  Nobis  ca  vifa  eff: 
commodiflima,  quam  vidcs^  In  qua  (inus  tangentes  &  fecan- 
tcs  arcuumfemiquadrantcminorumm  facic  fmiftra:  Sinus 
vcrotangentes  &  fecantes  arcuumfemiquadranremajorum 
in  dcxtra  facie  Canonis  collocatx  func;  utfive  arcus  femi- 

quadran- 
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^quadrante  minor  fi  ve  mnjor  in  quxftioncm  veniat.ejus  com- 
plcmcntum  e  rcgione  ftatim  Idc  oftcrat.  Et  (inus  quidcm 
tangentcs  ac  (ccantcs  arcuum  lemiqua  Jrancc  minorum,  una 
cum  arcubiis  (uis  crcfcunt  dcfccndcndo  :  Sinus  vcro  tan- 
gentcs  &c  lecantcs  arcuum  rcmiquadrantc  majorum  una 
cumarcubus  ruiscrcfcuntafccn*cndo.  pcrlingula  fcrupula 
primarcxceptoprimopradu.cjufquecomplemcnto:  ubiet- 
jamicrupulafecunda,  vcl  lingula .  vcl  bma,  rcl  dena  adhibuN 
mus :  quia alitcr  calculus  in  lcrupulis  fecundis  infallibilis  ibi 
habcri  nequit. 

Loco  ditFcrcntiarum  poruim.us  partcm  proportionalem, 
vclfingulorum,vcldenorumfccundorum;  compcndiofioris 
calcuhgratia.  Addidimus ctiam incrcmcnta, quibus partes 
proportionalcsinxquales.vclpcrljngula.  vclpcrdcna  fcru- 
pula  fecunda  crcfccrcnt;  ad  majorcm  pracilionem  alfc- 
quendam. 

Radiumafrumfimusproncccnitatcvarium.  Ncmpc,  vcl 
quinq;,  vel  fcptcm,  vcl  odo.  vcl  novcm,  vcl  dcccm .  vcl  undc- 
cim,  vclctiamduodecim  notarum.  Quam  varictatcm  pru- 
dcns  logifta  facilc  conciliabit;  fcmpcr  tantx  magnitudinis 
radium  ad  calculum  adhibcndo,  ad  quantx  magnitudinis 
radnimquihbctincanoncnumerusfaiausfit.Quodutftatim 
appareat,  (inus  tangcntes     fccantesad  radium  icoooo.  fa- 
dosy  a  cartcris ,  quam  pro  i  fto  radio  majonbus  punfto  interjc- 
aoubiq;  difcrevimus.  Imo,  ubiplufquam  deccm  notarum 
cfl:  radius ,  ctiam  altcrum  pundum  intcrjccimns :  quo  linus 
tangcntcs  &:  fccantcs  radu  dcc<:m  notarum  a (inibus tangcn- 
tibus&fccantibusmajonbus  c  veftigiodifcerni  dignofciquc^ 
poflent.  UbinuIIus  numcrus  pofl  punclumapparct,  ibira- 
dius  tantumeftquinqucnotarum.(ioooooO  utinomnibus 
tangcntibus  &:fccantibuspofliemorum  quinq;graduum. 


L  1  LI.lKus 
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LL  Ufus  Canonisingenerchice;]:,  utuniufcujufq^arcus, 
vcl  anguli  dati,  ^'modos^o^gradusnonexcedat)  Sinum  tan- 
gentem  &  fccantem,  una cum  finu  tangente  &  fecante  com- 
plementi:  autcontra,uniuscuiu(quefinus  tangentis,  autfc- 
cantisdata^arcumindepromptcexcerpere,  &  ficincalculo 
triangulorum  fine  remora  progredi  poflis» 

J^t  yJiarcuSi  velangnU  so.gr aduumj  'velcjus  complementi  qudra^ 
tHrfinustangenSyfecans,  dahunturiftaomniadeCanonefic^  adradi^ 
um  mooooo. 

x^rcus  BO.gr ad^  Complementi^ 

Sinus.      500C006.  Sinm*  8(^^0254. 

Tangens.  5773503.  r^w^fm.  173 10508. 

Secans,  11 547005.  Stcans,  20000000. 

Contra : 

Si  data  tangente  S77SSos.  qujeratur ,  quantus  arcus ,  velangulus  illi 
competatirejpondehit  CanonyCompeteretUi  tangentiarcum^  velangu^ 
lumBo.gr.  Etfimulinaltero  Canonismargine oftefidethujus arcuSyvel 
dnguli  complcmentum  ejje  arcumyvel  angulum  6ograduum. 

LI L  Quod  fi  forte  fcrupula  fecunda  primis  adha^ferint, 
&  illa  ctiam  ad  calculiim  adhibere  libeat ,  ita  procedes,  ut  fc- 
quentia  exempla  te  docebunt. 

Exemplum primum.  Sit  inquirendus  ftnus  12.gr.  6.prim.  2B.fiec. 
Sume initio  detahulisfinum  12.gr.  prim,  quiefi  2006186.  Deinde 
perpartemproportionalem  coUtge^  quantum  reliquis  23.  Jecundis  com^ 
pitat.dicendo: 

1  o".  iant    ^y^particulas :  quiddant  1 3"? 

 fj  

1411 

 2aI  

10po|2 

Denij^ 
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Dtni^  ddprimdMtum  Sinum  ^ 
Adde  pdrtcm  proportiondlem  j^m  inrent/i 

Et  bdbektd  Stnum  dtjiderdtnm 


8y 


1090 


^,,.^.^-.^.^»,..^,,,    109-/17^ 

Sccuftdum  Extmplum.  Sit  inqtiircfidA  tangens  archs  /*f .  r  ^  5  /  f  ri- 
morumy ^^^fccundMrum^  Principio dcjumcs cx uluUs  tjngcntth»  SS. 
gr. ^  r. prim.  qud  tdngcns  adradtum  loPCOJ.cs/^pSiSTS^  Dctndcpar- 
tcmproporttonaUm  ^^-.fccundorum  ita  colltgcs. 


PP.  1  o.fecundomm. 
tncrementum 
I  o.fecund. 
1  o.fecHnd. 
fafecund. 
^.fccund. 


I  loC^.A. 

III 14. G. 
11185.C. 

4897. E 


^^fecund. 
AdV.adde  tdngentem 


41 169  F 
4981575 


bdbebis  tangentem  defidtrdtam  5  o  1 1 S  4  2. 


Uoc  ddde  continue^ 
prtmum  dd  A.  dtinde 
ddB.terttodiC.&ba' 
bebu  A^B.C.proyufe- 
cundu.  D.vtriftmuU 
tipludveru  per  4.  & 
ultimdm  notam  dbfii^ 
dtru ,  hdbtbis  4i$97« 
proreltquis^ftctmdis. 
Umddde  A,B,C,E,& 
invenitsF. 

T rrtsum Excmplum.  Sitinqtarcnda  tangcns Sg.gr.39.prim  z^.fcc^ 
froccdc  fic. 

Tangens  8 9 ./r . 3 9 prim.  10  fec.  i<j(>54058.>l.| 
J.fec.  1  345^^ 

Incrementum,  yy^  \  Hqc  adde  contl" 
ifec.  13 447  C.  „,1^  ddB,C&D.ut 

i.fec  134^9-^  iwrfm^C,  D  cr  E. 

 tfec.  i349i.E.|D^ni4, in  unam  fum- 

~Ssbabebu  tangentem  defiderdta  m       16687890    |  mam  colltgeABCDE. 

Vel  brcvius.  Multiplica  parcem  proportionalem  unius  fc- 
cundi  pcr  4.  &:  incrcmcntum  pertot  unitates,  quot  funtin 
progrc  (fionc  quatuor  locorum :  hoc  eft ,  per  6.  (Nam  talis eft 
quatuor  locorum  progrefTio^o^i.i^^.  in  qua  progrcfrionc  funt 
^♦unitatc$;&:  habcbis  candcm  tangcntcm  hoc  moalo : 

L  5  Tangcns. 
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—  1(^6^34058./!. 

—        X'^^:^^  muUiplicaper^. 

—  — '  muUipUca  per 

1 3 1 .  C.  Adde  A,  B,  &  C.  Et  habcbis 

Tangmtmdcfideratam  —    i^6%j%^o. adradtum  looooo. 

LIII.  SincontradatLis  ritaliquisfinus,auttangens,aut 
lecans,  cujus  arcum  etiamin  rcrupulisfecundispra^cifecGl. 
ligcrevolucris:  fic  proccdes,  ut  fequentiaexemplate  doce- 
bunt» 

Primum  Exemplum.  Sitdatmftnu62007zy6.Adraimm tooooooo. 
^urat  tir  autem  qtuntii^  eiarctd^  competat. 

Pnncipio  inqtiires  tn  tabuluftnum  proxtme  minorem,  (jr  eum  ajinu 
dato  fubtrahes  y  dr  arcumipfi  ompetentemannotabis. 

Deinde  cx  refiduo  fcrupula  fecunda  colliges  hoc  modo : 
Smiudatus.        —   —  ^^^-^^^^ 
 J^inHsproximeminor      —      209(^1  8 Arcus  ii.gr  6. 

10^0  Kefiduum. 
^T-^-^P^fo.Sec.intabultg. 
Um^  4-J4^f^rtes  dant  lofecunday  quid  dant  logo.  partes  ? 

1 0900 
.474 

474 
1411 

i^rgo  mtHc^uAfittiseUiz^gr.  d.prim.  z^.fec. 

Secundum  Exemplum.  Sit  data  tangens  ^olzSjo.  ad  radium 
ipoooo.qu^raturautemarctisillt  competens.  Pnmorurftimtnqui^ 
r^^^^f^bulistangentemproxtmiminorem.drarcur^.etcompetentem,. 

Tkm 
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THtn  fubtrahestdn^entemiJ}ammif:orema  tAngentedata:  (jrcxreji^ 
iucfcrufuUfecundA  coUigcshccmodo: 

TdHgensdata  —         50118  5 

Tdngtnsproximeminor    —    4981  ^7  5.vlr<:(/;88.^r.n'. 

41 166.  rrfiduum, 
I  io6y  (10.  fec. 
—        1106^         ic)  10  i.refiduum, 
Increm.        —         i  ^        1 11 14.  fi  o .  fec. 
10'        —         11124  lyory.reftduum. 


—         ^^^^3         X2185  (^o.rec. 
10         —  11141  


1. 


1114  ^^^-^-rtfiduum. 

1124.  (x./(ff.  /4m  1214. 1» 
489C?.  ^^<)^.hAheturquAteT 
fere.     Sam  qudter 

I  ll4/40f  48^^^, 


£r^o  arcM  datit  tangenti  competens  esi  SS  grad.  j  /  74". 

Tcrtium  Excmplum.  Sit  data  tangens  tOdS-jSgo.  ad  radium 
loooo  o.  ^aratur  autem  ,  c^uantus  dli  arcu4competat.  Procedes 
hocmodo: 

Tdngers  ddfa         —  1^^^87890. 
Tdfigensproximeminor  —    1 6  <J  5  40  5  8 .  Arcus  8  9  o'\ 
Refiduum      —      5  585  2. 
PP.untusfec.  - — -  15425..1 
Ininmemum  —         a.a.  Uoc  adde ad  a,  &  B,& c. 

13447.B. 
134^9  c. 

1 3491. D  lamaddeA.B,  C,&D. 


^it         —         5  3  S  3  ^.fecundu. 
Er^$arcm  tangcntidatacompetcns  ciiSp.gr.jp  ,2^. 


LIV.Hoc 
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Ll  V,    Hoc  tnodo  per  Canonem  iftum  ad  fingula  fcru 
pub  fecunda  abfque  omni  errore  in  calculo  ttigonometri- 
co  pervenire  poteris.  Ec  in  primo  quidcm  ac  poltrcma  gra- 
ducercius,  quara  pcrpiagnum  Caaonem  Rhecici:  Inca:te 
ris  vcro  omnibus,  Canon  Rhctici  prasftat.  Nam    citius  per 
illum  operari :  &c  non  tantum  fcrupula  fecunda:  verum  etiam 
tertia  6c  quarta,  ex  illo  infalhbiJiter  coUigere  poteris. 
Jtaque  fi  fapies  &  tantum  aris  habebis, 
iftum  Canonem  omnino  tit  i 
comparabis. 


BAR. 
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Pitiici  Grunbcrgcnlis 
TRlGONOMETRIi£ 
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De  dimenjidtjc  TristJgulcrumpLtnorsim. 

Haclcnus  de  principii!»  Trigonomctrix,&:  dc  tabulis  Si- 
nuum .  Tangentium  &:  Sccantium ,  ad  Trigonometriam  ex- 
ercendam  ncccflariis*  Nunc  fequitur  ipfa  illa  Trigonomc- 
tria,  livc  dimenlio  Triangiilorum ,  tam  planorum,  quam 
Sphxricorum.  In qua  utraquc explicanda :  quia  non  alitcr, 
quam  per  rcgulam  proportionum  abfolvitur :  ut  lupra  diclum 
tuit;  principio quidem axiomataquxdam trademus , cx qui- 
busintelligatur,  qux  proportiones  quibus  TrianguIis,Tri. 
angulorumve  partibusinlint:  quxaxiomata idcirco  Axio- 
MATA  ProportIonum  appcllarc libct. Dcindc vcro o- 
ftcndemus ,  quomodoaxiomata illa  ad  ufum  applicari  dcbc- 
ant,(ivc, quomodo bcneficio paucorum  illorumaxiomatum 
quodlibct  quxfitum ,  in  quovis  Triangulo  propofito,  cx  qui- 
bufvis  tribusdatis,quam  citilllmc  rcpcriripofKt. 

Axiomata  pioportionum  in  Tnangulis  planis  cxiftcnti- 
um  prxcipua,  &: ad  omncm  corum  folutioncm  abundc  (uffi- 
cicntia,prxtcraureum  illud  totius  trigonomctrixfundamcn- 
tum ,  quod  libro  primo ,  propofitionc4«^.  cxplicavimus;  lunt 
quatuor. 


M  AXIO. 


TRlGONOMETRlit 

AXIOMA  PRIMUM. 

^^trUngulisplanis  reffangulis: 
Unumquodque  latusproradioponipoteft,  adcanonem 
triangulorum  convenienter. 
Nam 

Si  latus  fubtendens  redumpo- 
nas  pro  radio.latera  includentia  re- 
ftum  funt  finus  acutorum  ipfis  op- 
pofitorum, 

Si  majus  includentium  re^lum 
ponas  proradio:  minusincluden- 
tium  rcftum  eft  tangens ;  fubten-^ 
densreaum,fecans;acuti  minoris, 

Si  minus  includentium  redum 
ponas  pro  radio,  majus  includen- 
tium  redum  eft  tangens;  fubten-  \  g 

dcns  redum,fecans ;  acuti  majoris^ 

in  triangulo  plane  reBangula 
ABC\  SiUti^/ubtendens  rectum  k^B, 
ponaspro  radio:  latHsminmincludm  A 
tiumrecJumBC y  eU finmoppofitiacuti 
minoris  BACUatus  maju^sincludentium 
re6lum  C^eFi/lnu^  oppofiti  acuti  ma. 
joris  K^nc 

Si  vero  latus  maim  includent  um  rt- 
£tum  o/ Cyponaspro  radto :  latm  minus 
includcntiumrecfumBC  cH  tangcnsop^ 
p&fitiacuti  minoris  BAC.fihtendensrc 
^um  i^B,  efiejufdemacutifecans. 

Si  denifj^  Utus  minus  includentium 
re^fumBCpon^pro  radio:  Utns  ma.  ^ 


LlBER.  TeRTIUS. 

;«.<  wclHdentium  rccfHm^CeFitangemoppoJiiUcutim.joris  JBC, 
fubtcndens  relum  K^n,e<t  qufdem  icutijecms. 

Omnnfcr  d.finittoms f.  u : t  wgeHtium  &/ccinttum ,  iiiro  fc. 
Htido  tradttas. 

ConlccUrium  primum. 
lt.-it]ji}tri.mgulUpUiiisrec{inoulis: 
Datisangulis  dacui  ratio  l.ucrum  tripUcitcf  .•  Et  pcr  confc- 
quens,  '  ^ 

Datopr.TteranguIosunicolatcrc.daturrcIiquorumlarc 
rum  quodlibct  triplici  proportione  ■.proutjciltcet,  velhoc,  veltl. 
lud,  veltertiuml.itus  pro  radtopojueris. 

rt,  in  trixngulopUno  recUvgtdo propcftto  ^BC.  Dati^anqulis  ad 
K^.io.gr.  20  fc.atgMeoadB,s9.gr.4o.  {^im  dter  acuterurri eH 
alten,i,compUmentum,pers2.p. ,.  /ta^,  inirtangu/ispUnis  re£Ian. 
gulis,  datountcoacutorum.omnesangultdatifunt)  Datisinquaman 

gtliiidA,so.gr.2o.(^-adB.sf.gr.40.daturratioiaterum 

Itlfu: 

^S^r^^'''  looooooo 

BC/tnmacMliBAC  f  05019« 

ACfinusaiutiABC  8651019. 

lclftc: 

-*C,radm  10000009 

S  C.tangtni  amt  BaC  58515); 

ABji(ans()ufd{macuti  11586118. 

i'eldtmqjft(: 

BC.radiu,  '  icoooooo 

^C.tattgeniaattiABC  17090116 

AB,[t(anstittfdtm  acuti  1 98008 1  o. 
Hocesi: 

Ofienditurpercanonem  triangulorum.quodlatMSi^B,  veriivn. 
tta,fefe  habeat  ad latus  BC, 


M  i 


Trigonometri^ 

Vel: 

VtABj  looooooo  adBC^  5050198. 
Veh 

VtAB,  ii58(>ii8  adBC,  5851555. 

Veldeni^ : 

VtAB.  19800810  adBC.  looooooo.  Et ftc  de uterU* 

Dato  rgitur,pr^tcr  angulos  hoc  modo  datos,laterc  AB>Z4 
pcduni:  fi  quseraturlatusBCquotpedum?  dixero. 

Vel: 

VtAB.fadim  10000000  adBC^  ftn,  5050198. 
ita  ABjatu6  i^  ped.ad BC 1  Zihi%<^ptd. 
Vel: 

Vt  AByfecans  11 5  8 (>  1 1 8  ^rf BCytang,  5851555. 
itaABjatusz^.ped,adBC  i  ifTflifHp^^' 
Vtldeni^: 

Vt  ABfecanscompi 1 98008 1  o  adBCrad.  1 0000000.. 
itaABytam  i^.ped,adBC  ii7||oostoM- 

Sic ,  fi  dato  eodem  latere  AB ,  14.  ped.  qua^ratut  latus  AC, 
quotpedum  ?  dixero. 

Vel: 

VtAB,radimi  0000000  adAC,fm.%6^  1019. 
ita  AB.iatm  i^.ped,adAC  lOjgJScooo/^^^- 
Vel: 

VtABfecans  1 1  586"!  1 8.rfiy<C,r4//.  loocoooo. 
itaAB.latm  ij^.ped.adAC  lOyff ||f  |§pfi. 
Vddent^: 

Vt  AB,fecansc(rmpli  c^^coS  10  a(f  AC,tang  1709011^. 
itaAB,i^.ped.adAC,  io{||So^foM 

f  Sic  fi  dato  latere  AC ,  iOy^^m  pcdum,  qu^ratur  latus 
BC,  quotpedum  .''dixero^ 
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nl: 

r/ JC.^w.S^;  5 1  o  I  9.4ri B c,y/«. 5  o 5 o  1 9 8. 

iu^C,io,-biS^i^.pri<.4dBC, I  imi&d. 

Vil: 

Vt  AC^rddim  loocoooo  ddBCytMn^.  ^8  n  ;  5 

tt4  AC,io-^l'^l^^ped,4d  BC,  1  i.yi^li^ped. 

Vtldeni^j: 

Vt  ACytdfigenscompi  1 7090 1  1 6  ddBCyfdd.  1 0000000. 
uaACyiOil'^%ll^peduuiBC,ii,^l^^^^ 

Prudcnsautcm  logiftainfcrio  trigonomctrixufu  fcmpcr 
cam  proportioncmadcalculumadhibcbir,  quxhabcatradi- 
um  primo  loco :  ad  molcftum  di  vilionis  laborcm  cvitandum* 
Cofjfc^drium fccundum, 
Datis  duobusquibufcunqjlatcnbus.dnturutcrqucacuto- 
rum,duphciproportionc:  proutfcihcet  vclhoc  velilludda- 
rorum  duorum  latcrum  pro  radio  pofucris^ 

yt.intrtdnguloflanorcildnguloK^BC^SidcnturdHO  Utcrd  rcclu 
Bon  inc/udcn(ta,fS^B,  EC  u//ud y  koc s-pcdum :  qudranturautcm 
Mcutiad^cr  B»  dixcro^ 

^By  rad.  ioocoqoo  ad BCftnum  an- 
guU  BAC^  Oooooco^cut fmuiin  ^tni^ 
firo  canohis  margine  rc(j>ondct  an^ 
gulf^s  BACy  i6,grad.  11.  &  in 
dcxtro  margme  finus  complcmcnti 

^BCsSgr^l'^^"' 


5^4  TRlGONt)METRI>€ 

P'el: 

FlECy  hped.  ad  ,  5.  ped,  ita  BC, 
rad^  tooeoooo.  ad  k^B  ,  fecantem  angttli 
f^BCy  16666666,  cui  jecanti  in  dextro 
canonii  margme  re[pondet  angulws^^.gr. 
7'.  4^"^  &  in  fintjho  margine  angulta 
complementi  ^6gr.s2\r2". 

^  StCy  incodemtrianguloplanoreU^ 
angulo  C.  Si  dcntur  duo  latera  cir- 
ca  recium  o</C,  BCy  illud  4.  hoc^.pe- 
dum :  qu/£ranturautem  acuti  ad  o<f  ^ 
B,  dixero. 

Vel: 

Vt  ^Cy  4'pcd.  ad BCy^.ped.  ita  AC, 
raditisiooooooo,  adBC.tangent^m  angu- 
li  BACy  y $00000^  cui  tangenti  in  finiflro 
Canonis  margine  rejpondct  anguliu 
BAC,^6.gr.s2'.i2",  Et  tn dextro  margtne 
angulfa complementi ss- gr.  7' .4^" . 

Vel: 

Vt  BCy  3,  ped,  adi^Cy  4,  ped,  ita 
BCradita  looooooo,  ad^^C,  tangen- 
temanguli  K^BC,i3^3^^SU  Cuitan^ 
genti  in  dextro  Canonis  margine  re- 
jpondetangultiSi^BCy  <,^»gr,7 .48" .  Et 
tn finifiro  margine angulu^  complemen-  ^ 
U)6.grad.S2\i2\ 


NoTA,  Antequam  tabulx  tangentium  repertx  cflcnt, 
daris  duobus  lateribus  circa  rcaum ,  anguli  acuti  cum  latcre 

ccrtio 


lUS. 
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tcrtio  ita  inveniebantur.  Primum 
quadrabantur  latera  circa  reftum 
AC,  &:  BC.  Etc  rummaduorum 
illorum  quadratorum  cxtraheba- 
turradix;  quxradix  eratlatus  AB. 
perpenultimamprimi  Ei:clidi$.h. 
c.peryo.priminoftri. 


Deinde  habito  latcre  AB,  ita  diccbatur 
Ut  A B, latus  ad  BC.latus :  ita  AB radius ad BC ,  finum  an- 
guiiCAL  •  quonotonotuseratctiamangulus  ABC.  Nunc 
mis  ambagibus  non  eft  opus. 

AXIOMA  SECUNDlUf. 
Tn  triatjguluplanis  untverfis. 

Latcra  fehabentadinvicem,  utfinusan^ulorum  ipfjsop- 
pofitorum.  '  ' 

Sinus  entmfunt  femijfcsfubtenftrum.  Atqui  latera  trianguli 
planicuiulvishabentleadinvicem.  ut futtenfa-angulorum: 
iplis  oppo/itorum.  Ergo  ettimutfonfjhfnbte^irttm.  l^m,  qtt€ 

*<i*^tiotottttsidlotum,eadcmeilrattodttf.'idtiaddtm,dtum:utltbro 
fecundo.propojittone  tg.  oftendtmus :    natura  ipfa  dtaat. 

C<r^r«w,  quod  latcra  cujufvis  trianguli  plani  fc  habcantad 
mvicem ,  ut  lubtenlx  angulorum  ipfis oppofirorum ,  mdepa- 
tei :  (juia  cuivi^  triangulopUno  circulits  ctrcum/crtlipoK  si :  Centro  ex 
ffib  ■' 'orutnpunciis  tncjHiffo. 

^  ...  rera  trtangulipU  >it  jam  reipft  funt  fubtcnfx  anotdo- 
rum  ipfis  oppcfiiorum :  hoc  (si,arcuum,  qtMargtilcs  iUos  obeunt.Sfint 
dupU  eorum  menfur/e :  per ;  }.p,  t. 

Vt,fi 


TKIGQKOMETRli^ 
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Vt  jfi  triangulo  phne  k^B 
arcumfcribaturcirculpts  K^BCy 
UtHS  ,  //  fubtenfa  angull 
f^CB ,  hec  efi ,  arcus  ^B ,  qui 
angulumK^CB,obit.  Lati^  BCy 
fitfHbtenfa  anguli  BJC,  hoc esi,  i 
4Lrcu4  BC  y  qui  angulum  BACy 
obit.  Latf^  denique  ACpfub- 
tenfa  anguli  ABC,  hoc  eH ,  arctis 
A  CyO^ui  angulum  A  BQobit* 


Ergo  lattu  AByhabet [e  ad  lattis  BC:  utfubtenfa  snguli  A  CByadfub- 
tenfamanguli  BACy&c.quoddemonJlrandum  erat. 

GONSECTARIUM  PrIMUM. 

Datis  igiturangulis,  daturrario  latcrum. 

Etperconfequensi 
Dato  prsetcr  angulos  unico  latcrc ,  datur reliquorum  late- 
rum  quodlibet» 


pt,  in  triangulo  plano  obli^ 
quangulo  K^BCy  datis  angulU 
adK^y2o.gr,io\  ad  C,  6o.gr, 

atqueadeoadB,  gg-gr-  27'.  i 
per  conf4Q.prop.  data  efi  ra- 
tiolaterum  hocmodi: 


97 
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BCii447S2t  ftf^i^i  4ngt$U  BACt  2Cgr,  i$. 
AC,pi64:Q2,fi^^t46dngult  ABCyPp.gr. 2f.  five  compUmenti  di 
femtctrculum.  S§grj^\ 

^u^dfi  ergopr^tered  detur  Utm  unumyV.  g.  Uttfs  ABj^.pfJum : 
ddbuntur  ettxm  Uttrd  relicjUA  BCydr  K^C.Nam 
r.  ytK^BJ6psS^2.ddBCy^447S2i. 

ttd  ^Bj4^ped.  4dBC,  ijli^Sf^^^ped. 
Jtem: 

f/.  ytK^BJ69Ssi2.ddK^C,pSd42p2. 

tta  K^By34-ped.  4^^^C,i4f^||  ^^^- 
Veltrsnfpojiiu  termtnU  tmermedit4. 
L     Vt  K^CBJ69tSt2.  dd  ^B,34.ped.  tt4  BAC,S447S^i'  ^d 
BC,i)l\ped.  ^ 

//.  ytK^CB,  Si9iS^^d^B,f4'pcd.  itdABC,  9^642^2.4^ 
K^CsS^^ped. 

CONSECTARIUM  SECUNDUM. 

Datis  duobuslaccribus  cum  angulo  unicorum  oppofita, 
dacur  cciam  angulus  alccri  corum  oppoficus. 

Vty  in  prddicto  trtangulo 
ohliquAngulo  ABCtd4ti4duo  • 
bfisUterthtUy  AB»^4.ped.  cr 
^Cyi^^^iipedcum  an^ 
gulo  ACB ,  unt  d^torum  Ute- 
rum^nempe  Utert  AByOppofi 
tOjdo  grAd.2j\dal?tturettam 
anguLus  BACy  alteridatorum 
Uterum,  nempe  Uteri  DCy  op- 
ftfut^.  Kamperddtutnan^ 
gdiim  ACB ,  6e^.gr.  2).  datus 
eH  ftntis  tlkm  dngmii  k^B, 

S6pt^r2. 


Trigonometri^ 
y  f2.  Dico igttur :  Vt K_yiB, Utus }4.fed. adBC,  /atuTiji^^^s 
fed.  ttat^ByfiniuangHli^^CB, SSgssu. adBCfinum anguliBAC, 

34-4-7  i  21. 

Vel  tranfpofitisterminisinterniediU. 
Vt  ^B,  34.  ped.  ad  ^CB,  S<!p}si2.  ita  BC,  i3tl^,%  Ped.  ad 
BAC,3447S2r. 

Cutfinui  infinifire  Canonis  marginertfiondet  anguluszo.gradio' . 
ErgoavgfdiuBAC,ett  2a.gr  10'. 

No  T  A.  In  ufu  hujus  confeaarii  ambiguitas  incidere po- 
teft:  Si  vidclicetdenturduolatera,quorumalterumfitlatus 
maxunum ;  unacum  angulo,  minori  datorum  laterum  oppo- 
fito:  &qiurraturangulusmaxirao  datorum  laterumoppofi- 
tus.  Quia  enim  is  angulus  potefl:  eire,  vel  acutus. vel  obtufiis : 
utnusiibctautemfinuseftidem.-  p^.  conf.  12.  p.z.invento 
finu  anguh  quafiti ,  dubium  eft,  an¥finus  indicet  angulum. 
acutum  ,anobtufum. 


rt,  in  triangulo  obliquangulo  ^BC,fidentur  duolateraK^C, 
22.ped.  (irBC,  le.fed  unacumanguloBACz^.gr.s»'.  io".^quAra. 
turangulus(^BC,maximoUteriK^C,opfofiitus  iSidiKero. 

rtlatfts 
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VtUttisBCyTo  pcd  ^Ut;tsi^da22.pcd:!m:ttABC,JJ.iy4a?i:^uU 
BAC,  4^100241,  dit^C.  fi  xHmayigultK^BCyproniptequtdcminvf^ 
ncrofinHm  AC.  9:40^^0^  juia  ujlnu^ ,estJraH6 cracutt  ADCy 

^^gr.ii.j^.qucmarcusABC.ohtt.c^ob^ufi.^BC^ti^.^r.^S^.xt^. 
qMem  arcus  yiDC  obtt :  duhtum  cH.  an  angulus ,  per  fitjum  tUum  tn^ 
dicatu.sfttoltufu5  H2  gr.2^'2i^\  anacutu^  Ojgrad.it.s^".  Ncj,altter 
dubtum  hectoUi potcft.quxm,ftpr^tcrreliqua  triadata ,  {qu^  fionmt^ 
nusin  actitangtdo  ADC.quao.  tn  obtujangulo  AUCy  tnefje polfun: :  po^ 
fit}snimiruwUter:bus  Bc  a-DC,  atque  adtoettam anguiis  BAC& 
DAC ,  dqualibmyimtil ettam boc detur.z  eU x  acctnata  trtangult  fol- 
^ucndt  ddincatiGne  pCTfj^tiiatur  ^  uirum  ang^ilas  niiAfif^x  -ff.^. 
anacutus, 

AXIOMA  TERTiUM. 
In  Trtan'itt  'is pUnis  umverf^: 
Uc  fumma  duorum  larerum  additferenriam  corundem: 
ira  rangcns  dimidii  lummx  duorum  angulorum  oppoliro- 
.rum^d  rangenrcm  dilfcrenrix  infra,  vcl  lupradimidium. 

D  E  c  L  A  R  A  T I  o.  In  Triarjgulo  pUno  obliquangulo  i^BCy  dico 
tangentcn  V       ^fummx  duojttm  angulorum  ady^c;  Byejfeadtan^ 
^entcm  dij^ ...       i  r:dt  Bjupra ,     angult       tnfra  dtmtdtum :  1 7 


tJtfumma  duorum  Uterum  BCyy  t^C,  anguUs  illis  oppofttorum ,  ad 
dtfjerenttam  eorundcm, 

Demonstratio.  Dejrriptoentm  qttadrante  ABC^JIatuantnr 
anguli  DAE  \  &  EAC^  angulis  prtoris  /chemalis  i^BCy  &  BAC, 
dquaUs^  K^cproindeyfitfumma  duotum  illorttm  angulorum ,  annulus 

N  1  DAC. 
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I>AC.DimuUMmillimfammap DAF,  wlhAC.  Diffcrentia  anguU 
DAE  ,  /ipra  dimidmm  DAT ^  wl  angnU  EAC  ^  infra  dimidi^ 
um  FACy fit  angulu6  FAE.  Suhtenfa  fummt  duarum  ofigulcrum  ftt 
recia  D  Sinu^  anguh  majerU  DAEfitre^la  DG^  Sinmanguli  mi- 
noris  EA  cfit  re£ia  CH.  T mgens  dtmtdii fumma  duorum  angulorum 


ftt  FM,  vel  FK.  T tngens  d  fferentid  injra^  velfupra  dimidium fit  FE. 
lam  Triangula  GDP.dr  CPHfuntaojmanguU  per^.c,4p.pj. 

PropteraquaiesDPG,dr  CPHper  13  pJ.&re£tos  adG  ^Hyper^. 
c,j,p^2.  Ergo  tn  hoc fecundo fchemate : 

Vt  PDyad  GDyita  PC,ad  CH.per  4(^.p.  r. 

Sicutinprimo  t 

Vt  A CyadABCita BCyad BAC,peraxiomafecundum.  Lateraigi^ 
turDPy  &  PCprorfmeandem  hahent  rationem  infecundo  fchemate : 
quam  latera  AC  &  BC,  inprimofchemate,  ^arere£lam  DCypro 
fummadatorumduorumlaterum  AC  &  BC,  partesvero DP  & Pd 
pro  ipfts  duobtis  lateribtis ACdr BCaffumerelicet.  ^o p$ftto,NP,eH 
difjerentiaduorumlaterum.Lateraautcmibi  AC  &  BCMc  DP(jr  PC 
datafunt.  Data  igttur  eH  ettam  dsferentia  eorum  laterum  NPy  &  ejus 
Mfferenti^  dtmidium  OP.  Porro.quia  Triangula  compoftta  AKL  FEM, 
&ADN OPCyfunt  undi^  aquiangula :  propterparalltl^s  DC& KM. 

lde$ 
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lieot^Uurg^Uttrum  fegmentahxhcnt  prep0rtionalia,fer46.(!r 

47' f'         frotnie : 

Vt  DC^fummxduQrum  laterum :  adNP ydifferenttam  eorundem: 
Ita  KAl dttp/a  tanmcns  dtmiditjHmmjt  ducrum  anguloram  ^ndLE^ 

iupUm  tan^entem  dtffertntta  ifffra ,  vei/upra  dtmtdtum. 

Vel: 

VtOC^  dimidium fumma duorum Uterum  ad  O P,  dimtdium  dijfe^ 
Tintid  eerurtdem : 

ItaFMy  tangens  dimidii  fumm/e  ducrum  angulorum  oppofitcrum 
^  FE^angentem  dfffrrtntia  tnfra,  vel fupra  dtmidtum. 

Vel: 

Retentispriorihus  quidem  duobtnproportionia  terminit  integri^: 
fojleriorthtis  verodtmidtatid'.  compendicfioris 
caUuli  gratia , 

Vt  DCyfummaduorumUterum  adNPy  difftrtntiam  eorundem: 
ita  FM,  tartgensdimidtiduorumangulorum  oppofitorum  ad  FE ,  tdn- 
gentem  differentia  infra,  velfupra  dtmtdtum^  7{am  ut  toturn  ad  to- 
tum :  ita pars  ad partem,  Ergo  ut  tota  KM^  ad totam  L  E ,  ita  dimtdia 
FM,  ad  dtmtdtam  FE, 

CONSECTARIUMw 

rgiturin  Trianguloplanoobliquangulo,  datisduobusla- 
tcribus.cum  anguloabipfiscomprchcnfo:  daarurctiamrcli- 
quiduoanguli^ 


N  3  Ft,m 


TRIGONOMETRm 

Vlyintmngnlo pUno  obliquAugulo  ABC ydatis  duohm  Utei^thm 
K^?y,6.  cr  BCy^.pedum.umcumangulo  ABC ^ioj. gr,  <o' ,  dabun- 
turettam  anguli BAC,  etr  BCA ,  hoc  mo  o. 

Summa  Uterumdatorum  esto.  differentia  j, 

Summaangulorumadi^^^  Cesiy^.gr.jo.per^Q  p.r. 

Btmiiiumtlliiisftimmx,i6  gr,  /5'.  EjtfstangensTs^zsoj^ 
Dtcoigitur: 

Vtfumma  datorum  Uterum  0 .  ad  dtfferentiam  eorundem  j.  ita  tan^ 
gens  dtmtdii  fumm£  angulorum  oppojitorum  y  sz^oj,  ad  2444101. 
tangentem  arcus  ij.grad  44. 4  '.  differenti^  anguli  ^infrayC^  CfM- 
pra  dimidium. 

Ergo  erunt: 
gr.h\o'\  36'gr.is^o  . 
 ^i^htr.  13.     44.4.          Adde.  //.  44^4, 

Anguli^sBAC  2 2 .gr.3 9', 5 6\ Angulus BCA.49.    S9.4^  ^ 
AXIOMA    qUARtUM.  ^ 
In  TriangulispUnis  univerfis : 

Ut  latus  maximum  ad  fummam  reliquorum  laterum^ita 
difterentia  reliquorum  later  um ,  ad  fegmcntum  lateris  maxi- 
mi;quodemto,inreIi£ti  dimidiumperpcndiculum  cadit. 
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D E  c  L  A  R  A  T I  o .  5//  T rUfigulum  ohliquayigtdfim  k^BC,  tiuffj 
Utus rHtfiimum o^C, maxirr.um BC.  Radte Utcf is miuirftiy^Cceff^ 
Uro  defcrtbaturctrctilm  CDEFfecans  reliqua  duo  Utera  in  puneik 
F.  Et  Utf^^B  >porroproducaturin  D.  Erttg,  FD  .fttmmaU^ 
ttrum  AB&AC  JSjtm  AC& AD.aquanturperPu^tirant,  BE,  ve- 
roeritdi£erenttaHaterum  ABdr  AC.  Nam  AE  &  AC,rurfm dquarh^ 
tHrperjtrucluram.  Dtco 

Prtmum  cjje,  ut  CB  ^adBD,  ita  EB  ad B F. 
Deinde.perpendtculum  k^G,  htjecarereclam  FC. 


DiMONSTRATio.  T^am^quodadprimum attinet, ReUangif^ 
U dqualta  hahint  Utera rectprocepropL rttonalta per 2 ,c. 42  p.t  K^tqui 
ohlonga  faaa ex  BD  &  BE.  Item  ex  BCd-  BF.funt  rcUariguU  aqua^ 
Ita.  Ergo habent Uterareciproce  proporttonalia : adeon^ut hC ^adBD^ 
iiaBEadtF. 


mfinor 
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C^iinorprohatur.  N4»iqu£  unifunt  ^qtidia ,  eti  tm  inter fefcfunt 
aquali,i,i^tqui obionga  ex BC^  BF.  Itcm  exBDijr  BEjuns dtc^udia 
uni  quadrato  re^x ,  BK^  tangentis  anguli  BAK,  Ergo  etiam  interfeje 
funt^qu&Ua, 

CM,inorrurfumfrohatur.  primum  quidem  de  ohlongo  BD^(f 
BE,  quodfit ^qualequadrato  BKficprohatur:  Sire^a  hife£Ia  continue- 
tur,  ohlongumcoKtmUitt£  continuattonU  eFfdquale  quadratore£ta 
exbifegmento  (^continuationecompofitx:  minus quadratobifegmen- 
ti»per44-p.  /.  Atqui  ED,  eH  re^a  hifeila  in  A(jr  centinuata  ab  Ein  B. 
Ergooblongum  continttatA  DB  ^  continuationis  EB ,  efi aquale qua^ 
drato  A  B^minus  quadrato  EA»  cui  dtquatur  AK.per  confiruktonem^ 

K^tquiquadratum^By  minmquxdrato  AKefiquadratum  BK 
perso,p,i. 

ErgBohlongum BDyBEy  aquatttrquadrato  BK. 
Deinde vero , de oblongo BCyBFy quod fit Aquale  quadrato BK.fic 
probatur. 

oblongumBCyBFyeU Aquale quadrato  BG.mint^ c^uadratoFCper 
modocitatam44  p.  i. 

lamadde  adoblongum  CByBF,  quadratum  FGyf^infuperquadra- 

tum  K_yfG^ 

ldffa£lumfuerity  oblongum  BC.BFjma  cum  quadratis  FG  &  AGy 
erit  aquale  quadrato  AB.  ISlamper  additionemquadratiFG  ycomple- 
tur quadratttmBGyCuiquadrato  BGfijungaturquadratum  4G, mf^ 
cittir  quadratum  AB. 

Atqui  quadrata  FG  a-AGfunt  quadratum  AF.pcrsopj.  cui  aqua^ 
tur  AK^perflru£luram. 

Ergo  oblongum  CB  dr  BFuna  cum  quadraU  AKeU  4tquaU  quadrs- 
to  A B.  K^cproindeftne quadrato  AKefi ^quaie quadrato  AS  mir^us 
qtiadrato  AKyhQceffquadrato  BKyperso.pj.  C^ierumy  quodfecundo 
LocopropofmmtUy  deperpendiculo  AGbifecantt  reftam  FCytdfic  proba- 
tur.,^uia  Triangulum  FAC^eftAqualtttm  laterum  FA  ^  ACperJlru- 
cturam.  h  rgopcrpendictilum  A  G,  hifecat  bafin  FG.per  2sp.i. 

Igitur 
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Tgiturin  TrtAngulo  obltq^angnlo ,  ut  Utm  m^ximym  ad  ftmimam 
fr/iquorumlaterum :  tta  d:fi.  rcrrtra  rtlicpmnm  laterum  adlcgmcntum 
HerHmxxtmi ;  quo  demto  tnreUlUdtmtdtt$m  ferpendiculum  cadit. 

"^SuoddcynmlrjinhiyH  crat, 

CONSECTARIUM 

Datis  igitur  tribus  trianguli  planiobliqnanguli  latcribus. 
datur  utrum  vis  fcgmcntuni  maximi  latcris.in  quod  exangulo 
maximo  pcrpendiculumcadit» 

Vt.tn  trtangtilo  pUno  obliquangulo  ABC/mt  data  tria  Utera 
ABy2$.pedumy 
BC,2i,pedHm^ 
AC,  ij.pdum, 

£>udrsyit  ur  at$tem/egmcnta  Uteris  maximi  B  C^in  quorum  co  vcur- 
fumfcrpendtculum  cadat.ncmpe  recJd  BG,  cr  GC. 


Latus maximum BCyCff^i.  pedum.  Sttmma rcliquorum  duorum 
Uterum  efii^.pcdum :  dtferentia  7.  Dico  igitttr : 

Vt  BCyUttu  max.2[,ped.  ad Bl)  ^fummam  rcliqtiOrum  ducrum  U- 
terum,s^,ped.ita  BE^dtffcrcntta  reltquortim  ducrttm  Utirum^j  pcdad 
BFyi!.ped.quofegmentodemtoJeBCy2i,ped,  rclinquitttrhCy  lo^pcd. 
Cujtu  dimtdtum  esi  FG.vci  GC^.pcd,  Ergo  GC,e(iuGB,i6.  pcdttm, 

O  Scholion^ 


TjlICOKOMETIllJE 


SCHOLION. 


K^xioma.  quittum  etiam ftc  prop0ni poteft. 

Dc  fumma  quadratorum  bafis  &  cruris  umus ,  fubtrahc  quadratum 
aUeriuscruris:  relidbumdividc  per  duplam  bann,  &  habcbis  fcgmen- 
tum  bafeos  inccr  pcrpcndiculum  &  crus  piimo  fumcum  inccrjaccDS« 


N 


Declaratio.  Sittriangulum9hUquangulumv<tr\um  ABC^&fmtdata 
latera  AB,BC,&aC.  Quaratur  autemfegmentum  G C.  inter perfendkutum  B G. 
&crus  B C.  hterj  \c^ns.  Dtco  Jidefummai]U4dratorum  bafeos  AC&cruris  SC 
fubtraljAtur  quadratum  Utnis  AB  ^  &renaum per  dujJa  b^fin  AC.  diridatury 
mtnrum  ejfe  ftgmentU7n  GC. 

Demon- 


LiBiR    Tertius*  iot 
Demonstratio.  J^ndrdtum enim Utnis ^B. ncmpc  qua^ 
dtam  K^LMB  dqHaUcUquadratisLucmm  AG.& BG,Jiwul/um. 
fisperso,  pr$p.  /.  Um.  quadratum  lateru  ^G. cH  ANhG^  J^uadra. 
tMm  latcrU  BG.  cHBDOI:  pofuis  ncmpcrccluBG  6^ BD.aqualihtis. 
Ergo,  fi  quadratum  ^LMB.  a  fu>nma  quadra/orum  ^RHC  & 
BCEK.JubtrahdS .  rcjlabunt  duo  Guomoncs  2iHG  &  DEL  Gnomon 
dutem  DEUquatur  qu^dratoUtcrisGC.     T^am quadratum Uteris 
BCpotefi  quadratumUttrum  BG  &  GC.  rurfumpcr^o.prop.  r  y^t^ 
quiquxdratum  Uteris  BG.  dequadratoUterisLC.  j.m dctraaumcH^ 
Igiturqnod  remanfit ,  esi  ^qualc  quadrato  Uteru  GC:  quod  quadra. 
tumfiadGnomoncm  TiHG.  tnrccJam  RH^extcnfumadd^s ,cffi. 
Cics  oblongum  NCPN.  qucd  divifum  per  Ungitudmcm  NC.  hoccH, 
fer  dupUm  ^C.  exhibet  Utitudmem  CP.  ^quaUm  reeid  GC.  per 
Jlrueiuram.  ^ 

Illustkatio  pcrnumcros.  Sint  duaUtera.ut  antc.  AB. 
^o.  BC.  n.  K^C.  21  pcdum.  ^aratur  autcmfegmcntum  GC,  quot 
fcdum  ?  jjt.;.  Totttscalculrts  iu  erit. 


AC.  21. 

21. 

21. 

Summa.  6to. 

 c^v  400^ 

Rcli  Jum.  2  0. 
K^Cduplum.   42  1$.  GC. 
2:0, 


BC. 

n. 


^B.  20. 
20. 

^4^0. 


O  t 


usus 
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USUS  PR^,CfcDENTIUM 

AXIOMATUM: 

Sive 

Manududiojquaoftenditur,  quomodobencficio  pauco- 
rum  illoium  axiomatum  quodlibet  triangulum  planumfol- 
vi  poffir^ 

Intrianguloquovisfex  funt:  nempe  tria  latcra  &  trcsan- 
guli.Horum  tnbus  quibufcunqjin  trianguloplanodatis,  re- 
liquatriaperprxcedentiaquatuoraxiomata  inveftigari  pof- 
funt;  &quideminterdum  variis modis:  unicocafuexccpto; 
iinempcfoli  tresangulidentur. 

Inde  enim  nuUum  latus  inveftigari  poteft.  ^ta  tresanguli 
trianguitimms^trtb^angHluTrianguU  alterith  dquales  effe pojjunt: 

B 


9/  \d 


etiamft  latera  omnino  Jintin^qttalia.  Vt  tresanguli  TriaKgulorum 
ABC&DBEfuntaqttales:propter  bafes  k^C  &  DE.farMasper 
3S.pj.& tapften  latera  T rianguli  ABC,multo funt  majora,  quam  late^ 
ra  TriangultDBE.  Hicigttnrcafus :  isQjolt^s:  a  Trtgonometria  exci^ 
pttur,  In  cateris  omnihHs ,  ex  qutbufvis  trthu4  dati6  quodlihet  auartum 
tnventreitcet^  ^pdperinduiitonemomniumcafuum  dcmonftrahi^ 
mHs^hHmodo, 


Trian- 
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Triangulum  planum  cft  rcdangulum ,  vcl  obliciuangu. 

ITL». 

1.  In  Trianguloplano  rcaangulo:  vcl  dantur  omncsan- 
-guli  (dAtomm^rumumcoacHtorumjcum  uno  latcrc :  &  quxrun- 

turrcliquaduolatcra. 

2.  Vcl  dantur  duo latcra cum  unico angulo ,  ncmpc rcfto s 
& quxruntur  rcliqui  duoanguli;  &:  latus  tertium. 

Utriq-,  calui  latisflicit  axioma  prnnum. 

In  trungulo  pUno  oblrquangnlo : 
r.     Vcldanturomncsanguli:  {quotiesnimtrifm  dnodjtniur, 
T^m  tertiusfemper  eH  reliquorum  duorum  complen.entum  ad  duos 
recJos.per  ^.c.^^.p^i^)  cumunolaterc,  &:  quxruntur  rcliqua 
duo  latcra. 

1.  Vcldantur  duolatera,  cumangulo,  uni  datorum  latc-' 
rum  oppofito ;  &  quxritur  angulus  alteri  datorum  latcrum 
oppofitus ;  una  cum  latcre  tertio. 

3.  VeldanturduoIarcracumanguloabipflscomprchcnfo; 
&  quxruntur  reliqui  duo anguli,  cum  tcrtio  latcre. 

4.  Vel  denique  dantur oinnia  tria  latcra,  &:  qua:runtur an- 
guli. 

Prioribus  duobus  cafibus  plcnc  fatisfacit  axioma  fccundu. 

Intcrtiocafuduo  anguli  ignoti  rcpcriuntur,  pcraxioma 
tcrtium:  &:dcindelatus  tcrtium  pcr  axiomafccundum. 

In  quarto  cafu  primum  ht  dislocatio  trianguli  plani  ob- 
liquanguli,  in  duo  rcdangula:  dimi/To  in  larus  maximum^ 
pcrpcndiculo  :  pcr  axioma  quart  m  :  dcindc  in  triangulis 
illis  rcdangulis  quilibct  anguli  invcniuntur  pcr  axioma 
primum. 

^^Sedcr  pcr folumjrimum  axioma  prtores  tres cafu4 expedtri pof 
funtft  modo  abangulo  aliquo  tgr.oto  tn  l.ttu!  oppoftum  ignotum  veltn- 
tra ,  velextra  triangulum :  (tn  qtto  ca(u  latus  tgnotum  antc^ fatis pr$- 
lcnigandum  eH)perpendiculum  dtmtttatttr:    tta  trtangulum  planum 

O  5  ohltqtian- 


^hiic^uAngulumin  duo  reStanguU  dtslocetur: fiveperpendiculum  cidat 
extra^five  intra  triangulum. 

(PortohAccBnlttto:  quoi  latus perptndtculum  exciptem  ignotum  effedebeat, 
tantum  tnexemplu  fecundiaxiomAtts  locumhabet  ^tn  exemplistmti  axiomatu 
planornmnon  ttcm.) 

Vt  I,  Si  detur  talis  proportio: 
Vt  K^B.ftniu  anguli  k^CB  ad 
BCjinumangult  BACjta  AB, 
latH^adBC  flatt46\  peraxioma 
ficundum, 

Eodem  effeStu  dicere  potes: 
peraxiomaprimum : 

/.  Vt  K^B,  radiu4  ad  BD,fi . 
numanguliBAD: 

ita  ^Blati44,ddBD  Utus. 

IL  Vt  BD  radius.adBCyfecantem  anguli  DBC^  (qui  eff  complemio- 
tum  anguli  BCD^)ita  BD^Utus  ad  BC,Utu4^ 

2.  St  detur  talis  proportio  : 
Vt  K^B,Utu4  adBCy  Utusy  ita 
i^B  ,finu^  anguU  k^CB  ,  ad 
BCyfi?  UanguliBACyperaxiO' 
mafecundum. 

E^dem  efjedtu  dicere  potesy 
per  axiomaprimum. 

I.  Vt  BCy  radius  ad  BD.finu 
anguli  BCDyita  BC,  Utusad 
BDAatm. 

II,  Vt  BDj  UtmadABUtus :  ita  BD  radiu^yadt^B  fecanteman- 
guli  K^BDy  cuju4  complementum  eHangtUtis  BA D.  Ipfe  vero  an^uUu 
^BDyCompofittis cum angulo  DBCyefficit  angulum  ABC. 

j.Sideturtalisproportio\  VtfummaUterum  AB  (jr  AC,  addiffe- 
rentiam  eorundcm\  ita  tangens  dimidii fummx  a?30filcrum  ABC  (jr 

ACB,ad 
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JCB,  dd  UngenUm  drffcrentU 
u^d ,  vel fuprd  dimidtum ;  fer 
'md  tert/um. 

Epdem  effc^u  dicere  fiteSy  • 
fer  dxiomA  primum. 

LVt  ABradiu^ad  BD  finum 
dnguU  BADy  tta  ABy  Utm  ad 
BDlatm. 

11,  n  ABradim,  adAD.ft- 
num  anguU  ABD,  tta  ABjatt^s 

ad  A D.lattii :  undeftdctrahas  latt44  AC.rcJlat  lattis  DC. 

IIL  Vt  DCUtusad  BDUtU6\  tta  DC ,rad:M adBD ,  tangc?itcm 
uli  D  ' Byque addtto ad angulum  BAC.cb- fumma dctrailadc duo^ 
kujrc^i^yrcltnquiturangulus  ABC.  J^odfipratcrcavclisU^ 
ttis  BCidtcesitidemprraxtomaprtmum  :  Vtradius  DCy 
ad fecantcm  BC  anguU  DCB ,  ita  UtU4 
DC.adUts^BC. 


BAK^ 


IIZ 


BARTHOLOM^I 

Pitilci  Grunbergenfis 
TRIGONOMETRl^ 

LlBER  QuARTUS* 

De  diwenjione  Triangulomm  S^h^ricorum, 

Axiomata  proportionum  in  TriangulisSpharricis  exiften- 
tium  prxcipua,&adomnemeorum  folutionem  abundefuf- 
ficientia  funt  quatuor. 

AXIOMA  PRIMUM. 

In  Trungulis  Spharicis  rc£Iangulis plurihu^^  acutumad 
bafes  eundem  hahentthus : 

Sinus  hypotenufarum  &:  perpendiculorum  omnes  funt 
inter  fefe  proportionales* 

Dec  L  AR  AT 1  o.  SitfphjirapropofHa  KMFAD ,  fint  inea: 
horizonKMF A: pBlu^horiT^ntis  D.circuliper polum  horizmiis  D 
tranfeuntes  KDF  dr  RDC  fecanteshorizontemanguli^ad  KRF  &  C 
re£iispers7>p'r.circulu6  horizonti  ohltquu^  CMEA  ^fccans  verticalem 
KDFy  angulis  ad  E,  re^ts :  ojuippe  ojuiperejuspolos  CM  K^tranfeat: 
per  sj.p,  uac  vicijjim  ah  cofeli  ^  in  duos  c^uadrantesMEoEA  per  >  6,p,  /. 
Intjlajph^ra.a^iri  tjia  ctrculorucojlttutionefintinteralta  duoTriagula 
Sph^nca  re^angula  ABC&AEF,& fint  in  illi^.hypotenufa  AE&AB, 

perpen^ 
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ferpendicuU  EFcr  BcMfis i^f&i^C.  & acutusadbares k^F,& 
K^Cytdcm  BAtvclBAC.  Ucmg^Jinu^hypotcnufArum  (^EiC^AB, 


Jintrc[id  lErddim&GE^  Sin$is  vcropcrpcndiculorum  ETd-  BC  ftnt 
rc£it ENcrBO , omma pcr y.p,2,  Dicejam,  Stnmtlloshypotchufti^ 
rum  &pcrpcndtcuUrum,n€mpe  fintis  lE,  GB,  tN&  BO,  emnes  c//c  tn^ 
tcrfefcproporttonAlcs :  adcog^  datis  qutbufcunQ^  trtbus ,  cltct pojjc  quar^ 
tum.  Clartmidicocffe^ 

ft  lE ,  ad  EN^  ita  GB.adBOydr  viciffim 
Vt  GBy  ad  BO .  tta  lE ,  ad  ENy(jr  contra. 
Vt  Nt^  ad  EI,  ita  OB,  adBG. 


II4  TRIGONOMETRIiE 

VeltranfpofituterminisintermediUyper^i.pji 

Vt  lE ,  ad  GBjta  ENy  ad  BOy&  vicijjim 

Vt  GB,  adlE,  itaBO ,  adENy&  contra. 

Vt  NEy  ad  OB ,  ita  £/,  adBG. 
Demonstr  ATio*  Stenimfmm  GB  dr  BO,  conne5tas reSfi^. 
GOy  ut fidt inde  T yiangulum  GBOy  manifejlum  eH  T rtangula  GBO& 
lEN.fore  ^c^uiangula,  Primum  enim ,  quta  recia  EN  ^  BO ,  perpen- 
diculariter  cadunt  in  fuhjelJum planum  CM FC ,  per  thcfin  per  3, 
caz.p.z,  Ideo  cum  omnihtis  lineis  in  eo plano  du£iis  confituunt  angulos 
re£io5  tadeog^anguliENI &BOGyfintre£ti^  Deinde quiarelfa lE & 
GBfunt  invtcem  parallcU  persS.p,  /.  quippe  ad  eandem  reSlam  lA^nor- 
males  perj  x.y.i.-  totum  autemplanum  OIIEA ,  uhi^  eodem  angulo  ad 
planum  C^IFAyCHinclinatum :  ideoetiam  paralleU  in  eoduB^  IE& 
GByddparalleUs  IN&  GOy  in  pUno  CAiEAfihifuhjecfaseodem  angu- 
lo funt  inclinatA :  atcj^  adeoanguLi  EIN &BGO  ,funt  aquales.  Et per 
confcjuens  in  Triangulis  lEN  &GBO  yjam  duofunt  anguli  duohus  a- 
quales.  Ergo  etiamtertip^  tertio  esi  diqualis per  49. p,  /.  acproinde 
TrianguU  lEN  &GBO  funt  aquianguU,  ^od fiJuntAo^uianguk. 
etiam  Utera  hahent  circa  aqualcs angulos prof  ortionalia.per 4&,p.  1, 
adeog^  Cunt :  Vt  lE  ad  ENy  iia  GBy  adBO,  &c,  ^oddemonjiran* 
dum  erat, 

Illustratio  pernumeros. 

Sintergodatxhypotenufx  AE,  9o.gr,&  AB,  42.  gr.una 
cum  perpendiculoEF,48  gr.zj^m.Q^uairarurautem  perpcn^ 
diculum  BC* 

f{^E,^}o.gr.  ^         ^ lE  looooooo. 

K^rcuum^  K^B^  42.gr.  <  Sinus^  GB 6091^06. 

datorum  i^£f ,  f^-g^*  ^5-  Vf^^^    L  FlSIy^yppu 

Dtco  igitur : 

VtlE,  }oocoooo,adENy747P9i2^ita  GB,C6^T3o6.adBO,so0$038. 
i^tqui finui  ^ooso^S.in  tabulis  rcfpondet  arcHs  30.gr  ^2. m. 
^rgoperpendichlum  BC^eUio.gr.z^m. 

Siac 


Sinc  vieilTjmdawutrxquc  hypotcnufcc  unacurti  fuisfini- 
buSjUt antc.  Sed  ex  pcrpendiculis  fit  lam  datum  perpendicu- 
lum B  C, 5o.gr,i.m.una  cum  linu fuo  BO,  5  005038.  Qjjasra- 
tUT  autcm  perpendiculum  £F.  Dico : 

i^tqufjwui  j47gQi2jn  tabulUrelfondet  arcm^S^r,2$, 
Ergo arcHs EF yeit 4S , gr.  2\,m, 

Sint  contra  data  utraquc  pcrpendicula  EF  &  BC  una  cum 
hvpotcnufamajorc  AE.  Quxratur autem hypotcnufa minor 
AB,Dico: 

yt  EN,7 47^^912 MlEyiooooeooMaBOySOOSojS.  adCBy  669:^06. 
f^tquijinut  6691)06,  tn  tahulu  rejpondet  arcm  42.gr. 
Ergo  hypotenuja  ^B,est42^gr. 

AXIOMA  SECUNDUM. 

.  In  TrUngulis  Sfh^ricis  Reclangulis  pluribtis ,  acutum  ad 
hajes  eundem  hahentthus : 

Sinusbafium  &  rangentcs  pcrpcndiculorumomncs  funt 
interfefc  proportionalcs. 

Declaratio.  /n prtore diagrammate : dr in iifdcm Triangt^- 
lisK^EFy  t^BCi  in  quthusfinu^  hajium  {^F(jr  ^C^funt  IF  e^ 
HC,  Tangentis  zero perpendtculorum  EF  &  BC  ,funt  LF  (jr  PC. 
Dico  :  Jinus  tllos  hafium  dr  tangentes  perpendiculorum  nempe  ftntis 
IF  &  HCy  C'  tangentes  LF  &  omnes  effe  inter  fife proportio- 
nalts ladecque datis  quihufciinouc  trtbt4s^  eltct poffe  quartum.ClArius : 
Dico  effc^ 

Vt  H\  adFL,  ita  HC a d CP,  O'  iicijfm , 
VtHC,  adCPy  ttalFadFL,  conira. 
Vt  FL ,  adFly  tta  PCad  CH. 


P  t  Vel 


»  Triconometri^ 
Vtl tranj^ofuu  mminisintermediutfer  4i.pj. 


rt  TF,  ad  HC,  ita  TL  ad  CP.  &  vicijfim 
VtHC,  idlF,itaCPadFL,  &contra. 
rt  LF,  adPCy  ita  Flad  CH. 

Demonstratio»  T>uctuenimreauIL(irm,  compktira, 
rrungululLF^-HPC,  TmngulatU,  ILFc^HPC,  eruntLial 
gtla.Ergodrlateribthproporttonaltaper46.p.  /.  Trtangula  autim 
ILJ^&HPCeruntaquiangulapropterreifosad  F^-C,  &aquaUsai 
I&  H.acproindeetiam adL&  P,per4Q,p.i.  Anguliftrro  adF&C, 
nempeanguhiFL&HCPiuntrem,  quia  tangentes  arcuum perpen. 
dtculartumEF&  BC,  nempereSta  LF& PC .fumintotumplLm 

drculi 
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€ircHliA:FAperpcnd.ckUres.pertLf.  o pa  S.p,2.  E'gcctLn.  w/i. 
ncaslt  cr  HCytniUopUnodtiUas,  Ahgultdctkt^^Adl ^  H,ncmpcat%. 
gult  HFcrrHC/uNt^qHAUs :  cjutarccl^IL  &  HP.pcrtd^wpUt.um 
duadjunt  (jr  tntcrjcfc  &  adpUntim  ci>  cult  tncltnattonu  KD  Fpara  llc^ 
U.  jEqualibus  igtturangulis/unt  ad /uh)ccfajparallclas  IF &  HC, 
cUnat^  ^u^du^.lFcr  HQproptcrcapara/UU/unt :  qutatttrag^ [unt 
ddrcffamlAnormaUs.pcrs.c.7.p.2.  RcilaautcmlL &HP  juntpa^ 
ra/lcU:  quta  funtcxtrcmitatcsduorumTnangu/orum  ILF&HPC^ 
qud  totisfitisp/anisfunt  inviccmpara/U/aiqutppc/upcr  bafcs  IF&HC. 
fara/lc/aspcrpendicu/atitcr  proptcrtangentcsCD  crFL,pcrpendtcu/d- 
res.)  ereclt.  Reaa  dentq.  IL  &  HP ,fuHtpertdemp/anum femtctrcuU 
^IBAM£t£\quiaJecansqutdemlL.cumfecctctrcu/umMFA,adpun^ 
IJum  E.non  ntfiperp/anum  t/Uus  circui  tnccderepotcH.  Stmt/tterg,fe^ 
camlP,  cumfccct  cundem  ctrcu/um  MEA ,  ad  pun^um  B,  ron  nt/iper 
f/anum qujdem il/tU6 ctrcuU tncede  epotcH.  ^odp/anum qttia p/ar.i 
eti.  fdcoftextcndcreturfccundum  /tneam  rcHam  IP,  tn  tangenttm  PCy 
ddpunilum  P^incumbcrct:  adeocj.punt/u  P,effet  inp/anocircu/t  MEA^ 
fatiscxtenjo,  confttutum.  Atqut  tn  ecdem p/ano  ettam puncium  H,  cH 
con/litutum.Ergo  re&a  PH.eU/tnea  tnterduopunna  Cjtfdcmp/aniin^ 
tcrjecla.ACprotndeperidcmpUnum  du£Ia.  ^d  omnta  demorfrandd 
erunt^ 

Illustratio  pcr  numcros.  Sintergo  darx  bafcs  AF, 
50.gr.  AC,3o.gr,  ji'.  46\  unacumpcrpcndiculoLF,48.2'f» 
Quxracur  *utcm  perpcndiculum  BC 

^K^Fy  90.  gr.  0.         1  I"  looooooo  IF. 

Bafium^  x9/W-< 

l^Cjogr.si'.  4^'\     J  funt.  \  $12(^^36.  HC, 
FerpcndtcuUFFy4S.2j.  TangenseH  1126(^^72.  LF. 

Dtco  igttur : 

Vt  IFy  10000000.  ad  LF,j\26q8j2  ,ita  HCs^^fS^S.adTC. 
tang.jjii^  62. 


f  §  K^tqui 
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i^tqui T mgcnti  $  -j 8126 2.  in  ttihulis  rejpondet  Arm  so.  gr.  2.  m, 
Brgo  perpendicnlum  Bd  esi  ^ogr.i.m^ 

Sint  viciffim  dat^e  utrxqj  bafes,una  cum  fuis  fmibus,  iitan- 
te.  Scdexperpendiculislit  jam  datumperpendieulum  BC, 
30.  gr,  una  cum  tangente  fua  CPj  j^SiKrz.  QuaTatur 
autcm  pcrpendiculumEF.  Dico: 

Vt  HCi  ^i2gSs8.  ad  C? ^$7 81262 , ita  /F,  10000000.  ad hL. 
ta72g.  1126Q872, 

K^t(imtangentiiT26gs72,  in  tabulurefpondet  arcus  48.gr,  2$,  m. 
Ergoperpendtculum  EFyesi48.gr,  2s.m, 

Smt  contra  data  utraque  perpcndicula  EF  &:BC,&  eorum 
tangentes  LF  &  PC  ,  una cum  bafi  majore  AF  &  ejus  finu  IF. 
Quarratur autem bafis minor  A C ,  five potius ejus finus HC. 
Dico.' 

Ft  LF,tang.ii269872.adFhrad,iooooo0oJtaPCytang.$78i262,ad 
HCySi298^S.finum  arcu4  so,gr.$i\46'\  Igitur  arctt^.fivebafis  l^C,  cH 
^o,gr,^i,m.46", 

Appendix*  Exhis  duohus  axiomatihus ,  e^rum  dec/aratio- 
7ubus  ac  demonjlrationibus  intclltget  ingeniojus  U£lor\curafimbus  ha- 
fium adfinu^ perpendiculorumy&  contra^argumentarinonltceaf.cum 
tamenk  fmtbus  hypotenujarum  adfinus perpendtcttlorum^  ccntray 
argumentari  liceatvquia  nimirtim  finus  bafium  & perpendiculortm 
tn  eadem  Triangula  reoiilinea  non  concurrunt^  ^odetiam  do£iijft' 
mos  alioqui  mathematicos  interdum  ?ion  animadvertijfe  videas, 

AXIOMA  TERTIUM. 

hz  Triangulis  Sph^ricis  univerfis: 
Sinus  laterum ,  finibus  oppofitoru  angulorum  funt  direde 
proportionales. 

Declaratio,  Prinjt) m  cfio  T riangnlum  Sphj^ricum  ABCy 
re^a?igulumadC.Dei?idecontintiatis  Utcrihus  ABd- AC,^  CB,  ttf^^ 
ado[uadra,utfiant  AE.AF  dr  CDy&dimtfiuexpolo  quadrantisK^Fy 
j  nempf 


ntmfrtxpun[t$  D.aIHs  du$h$is  quidrMntihu4  D Fy(jr  'DH.atg^. ita  con- 

Jiituti6  tribus  T nangulis  noz  U:  reclangulis  quidem  BDB  CDEyffh^ 

liquan^ulo  z  eroBOG.  Dico. 

In  Triangulo  jphdrico  reBangulo  k^BC,  eJJLj : 
yt  ACByad  ABjta  AEC.ad  A  C,     tta  BACad  BC 

}  el tranjpojitis  terminis  intermedtt4,per42  p.i. 
ViK^CB,adABCyttaK^ByadAC,& 
VtK^CBysdBACitai^B  adBC.&c, 
Similtterj^  tn  Trianiulo Jphdrico  obltquangulo  BDGydico eJJL^i 
Vt  B DGM BGytta  BGDMBD.dr  ita  DBGadDGy drc 
DtMONSTRATio.  7^m,qii$d  attinct  ad  rectangulum  ABC, 

tneoACBdrAE  ItemQ^BACcr EF ,  drcxalteraparte ABC y&OP, 

hocesi.angultdrmenfurd  tllorum  angulorum : 

(Nam  ut  EF,  cft  menftTraanguii  EAF,  &:  OP.  mcnfuraanguli  ABC, 

itaNDJivcillixqu3l:sAE,vclOB,cftmcnfaraanguliACB,pcrf7.p.i.) 

Jj$nt  ejufdem  quantitatif. 

Ergo pertnde  esl  ^five  dicaru  \ 
Vt  ACByadAByita  BACyadBCy  ftve^ 
VtK^tyadAByitaEFy  adBC. 

Jtqut  hoc  valetypcrprtmumaxiomaJjharicorumXrgo  ettam  tllud, 

Item 
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Uem  perinde  eH.five  dicam : 

VtACB,ad'^B,iuABC,adi^C,  fivc^ 
Vt  OB.adi^Byiia  OPy  adi^c. 
K^tG^uihoc  valet  yperprimum  axioma  Jphjtricorum. 
Ergoetiamtllud^ 
vero  conveniunt  uni  tertto ,  etiam  interf:  conveniunt. 
^tqui  per  dentonfirata : 
Vt  ACBM  AByita  ABC,adK>iC,&ita  BAC,  ad  £C. 
Ergoetiam 
rt  K^BCy  ad o^C,  itd  BJC  adBC. 

Deinde,quodattinetadobltciuangulumBDG.,^iaperdemonJlrd^ 
tionem  Re6iangulorum  funt: 

VtDByadDEB.itaDEyadDBE.  Et 
VtDGM D£G,ita  DE^  adDGE. 

Velper  i.c.j.p.z.adD  GB^ 
ideo  per  terminorum  proportionalium  permutationem  etiam 

erit: 

Vt  DGy  ad  DByita  DBE,  velDBG.  adDCB,  drc. 

Simiuter^:  St  apun£ioByinS,arcu6perpendicularisdemittatur. 
^uiatumerunt: 

Vt  BD,  ad  BSD,  ita  BSy  ad  BDS.  Et 
Vt  BGy  ad  BSG,  ita  BSy  adBGS. 

Siveperi,c7.p.2.adBGD. 
Ideo  etiamertt: 

VtBGyadBD,itaBDSfiveBDCy  adDGB,  c^c. 

T^am  fi  fmt 
Vt  4.  adiZy  ita  /.  ai^.  Et 
Vt2.adi2yitai.ad6^ 

Erit  etiam 

Vtz.ad^^itaj.ad^. 


Illu« 
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II  L  u  s  T  R  A  T I  o  pcr  numcros.  In  trianeulo  iaitur  fphxri- 
co rcdangulo  ABC ,  pnmum  fintdata  ACB  ,  Ab\'  ABC  'n 
cadcm  quantitate.m  qua  pndcm.Quxratur  autem  latus  AC, 
angulodatoABCoppofitum  Dic^: 

^^^^^ 

66 Q  1^06, 


lOOCOOOQ^ 


o^C, ^o,  5/'.  46". 


7666422. 


tcmABC.  Dico: 

yti^By42.^K  ad^CB,po. grAtA^C, 30.gr.  j  t\ 

6691306.  1 0000000.  sn^sii. 

adABC,  -/^^^^^^.SinumArcu^rjeUnguli^o.grdd.^  12' 
Dcindcfintdata:  ACB  & AB&BAC  Ouxraturautcm 

i>C.  Dico:  . 

VtAC B,po.^^ad^a£AB^2,qrad.  ita  BAC.^S.grad.  2$. 
looooooo^  66^1306.  7476^iJ. 

adBCy$oo$o38 ^fmum arcus io.gr.  2'. 

Vcl  viccverfa:  Sintdata  AB  &  ACB  &:  BC.  Quxratur 
autem  B  A  C.  Dico : 

Vt  ABy  42.grad.  ad  4CB,po. grad.  ita  BC,  ^o.grad,  2, 
6691306.  10000000.  <ioO)OjS. 

adBACy747P9ti*  Sinum 4S.gr. 2C 

DeniqucfintdataBAC&BC&ABC^Qu^raturautcm 
AC.Dico: 

yt  BACy4^.gr.2s.ad  BCjo.gr.2'.  itaL^BCy^o.gr.3.12'. 
7479^12.  S00S03S.  7^664^2. 

adi^Cy  ^i2pSjS.Jinum  30,  gr.  5/'.  4^". 


Q  Vcl 
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Vef  viceverfa :  Sintdata.BC  &  B AC  &  AC.Quxraturau. 
temABC.  Dico: 

nB  J,s^.grj_i^MBJC  4  gr  S,  25'. /V^o^Ci^f.^.^/V^". 

$00)038,  J^-JQQi^.  S^2<)S38\  ^ 

ad{^BC^7666422.JiKumso,gr,j .  12". 
Similitcr  in  Triangulo  (phxrico  obliquangulo  B  D  G. 
Primumfint  data  DBG,  DG  &:  BDG,     Quxratur  autem 
BG.  Dico: 

y(DBGj,s.gr.o.ri2\ad DG.4.gr.S>S7 4i' . itaBDG  z.gr. 8. \  .4. 
7666422.  7r^^7'4.  4  30634,  " 

adBG,  44^860. fiyium  2  grad  6.  iq'.s^  '^ 
Dcindc  fint  data  BG,  BDG  &  DG.  Quxraturautem 
DbG.  Dico: 

Vt BGy26.gr.  i'g,^8".adBDGy  2.gr.8.i4  .ita  DG  ^.gr.^.^/.^i". 

44iS^6o,  4730634.  71S8714.  ' 

adDBG,j666422.ftmims  gr.o  3  . 12''. 

DeniqucfintdataDG,  DBG&DB,  QuicratuTautcni 
DGB  Dico: 

J^G>4.gr.S^S7'.4i".adDBG,s.gr.o.3\nJ'.  ita  DB,^.gr.0.s8!. 
71BS71,  7666422.  S6s7^44. 

adDGByp2324pi.  Sinum  anguliohtufi112.gr.  3$  .40. 

NoT  A.  In  ufii  hujus  axiomatis  cadem  ambiguitas  acci- 
dere  potcft,  quamin  ufii  fecun-  ^ 
di  axiomatisplanorumaccidcre 
poflTc  fjpra diximus :  uti  apparct 
cx  Schematc  confimih  ABCD.  ^  / 
Idconc  in tahcafiidecipiaris.a- 
curum  pro  obtufo,  aut  contra, 
eolligcndo,  atccndas  oportct^ 

AXIO- 
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AXIOMA  Q^UARTUM. 

In  Trianiytili^  fph^ricu univofis : 

SiduoUurafig,ii,t,m  quadranuh,i6  minora  ,prmum  ipfa  wtcrfe- 
le,  detnde  latm  mtnus  cum  comi Lmemo  majoriscompo-  asi  Et  f„  ui 
trcus  comptfitt  fojlertorit  ftnum  compUmemi  arcus  con.pofitt  prtoris 
Mtrth4J,velfinumexcefHS  addM: 

LH 

Uc  Radius  ad  medictatcm  xtecx  pcr  illam  ,  five  fubtra- 
tt.oncm,  fivc  additioncm  fadar:  ita  finus  verfus  ang  .li  a 
didt.j  duobus  latcnbus  comprcheDfi  ad  rcaam,  qua  iub- 


trafta 
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trada  de  finu  arcus  compofici  pofterioris,  relinquitur  finus 
complcmentirertiilateris:  vel  dequafiibtradus  finusarcus 
compoiiti  pofterioris  relinquit  finumexcefiTus  certii  lateris. 
Vel  contrx : 

Vt  medietas  re£iA  adradium :  ita  re£ta ,  ex finu  arcns  compojiti pol 
jleriorU,  velperfuhtraSiionemfinHscompUmenti.tertiilateris  \  velper 
additionemfinm  cxceffus ,  ejufdem  terttt  Lateris  ,fa£ta ,  ad ftnum  ver^ 
fum  anguli  d  re/i(^uis  duohus  laterihuo  comprehenfi. 
Declaratio^  Hoc  axioma  varios  hahet  cafus, 
Vrtmumenimy  duoUteray  angulumdatum^  aut  qudifituminck- 
dentia,  fmulfumta^  vel/i^ntqtiadranti^eiuaUa,  vtlimequalia:  (jr 
h^Cyminora.veLmofora.  DeindeanguLuidatus.autquafitus,  veltH 
recttis ,  velohLtquu4 :  atg^  is  acutusy  veL ohtufus,  Deni^  LatU6  tertium^ 
angulodictoopp^fitum^  veL  esi  quadrante  minus  ^  veLmajus^  Tri- 
hus  aut^mfchematihus  omnes  ifios  cafus  ^fatis  perfpicue^  ut  opinor^  ex^ 
pLicahimt^. 

In  quorum  fingulis  Triangutum  ohliquangulum ,  exempli gratia^ 
propofitum  esi  ABC.in  quo.veL  datafunt  dualatera  AB(^  BCyUnk  cum 
anguLo adB ydr qu^fitum Latus tertium  ACy  vcLdatafunt  omniatria 
lateray  dr  qu^fitus  anguLu4  Lateri  tertio  A  C.oppofitus.  Porro ,  duorum 
taterum  AB  &  BCydatum  yvelqudfitum  anguLum  {quifimperfiatui- 
tur ad  B)  includentiumy  Latu6  mtnus  esi  ^B^  latus  majus  BC.  Lateri 
minoriAB,  efiaqualisarcusGNyperfiru^uram,  LaterimajoriBC, 
ahfcindantur  de  circulo  DAB,  arct^  aquaLes  BF  ^  BD  yper paralleLum 
poLoBy  expanfionecirciniBCy  infuperficieglohidefcriptum:  cujuspa^ 
ralLeLi  diameter  efi  DCFy  circumfercntia  in primotantum fchemate 
notata  DXF^  punfto fuoXy  inglohoconcurrenscumpun£lo  Cycircuti 
maximi  BC,  Et  it$  itlo  ipfo  paratlelo  DXF  notetur  menfura  anguli  ad 
By  arcus  DXyper  d.p.  i,  ejufgjinus  re^tus  XCypery.pa^ & finus  verfus, 
DCperS.p.  2,  Lateri  denig^tertia  ACitidemahfcindanturdecircU'^ 
lo  D  AB  arcus  aquates  AK^T  AMy  perparaUeLum  KCM^  poLo  A ,  ex- 
panfionecirciniK^Cy  infuperficte globidefcrtptum.  Hisitaprafiru-^ 

Stisypri^ 
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^is.primumcompenAnturduo  /atera  &  BQ  vclBF,  datumyvd 
iu^fitum  angulum  ABCy  imludcntts :  dr  fn  arcm  comfofitus prtor 


,  in  primo  fchemate  quadranti  c^^,  dqualu:  infecundomi^ 
nor:  in  tertio  major.  x^c  notetur  in  fecundo ,  vel  tertiofchemate 
finu4  complementi,  vel  excefus  I  F^  Beinde  Utm  minns  AB,  hoc 
tsi  ,perflru£luram  GA\  componatur  cum  complemento  lateris  majoris 
GD.crfit  arcus  compofitus  pojiertor  DXy  e;u/yfrjus  re^us  DP,  De  quo 
^  finu DPyfuhtrahatur in  fccundo  fchemate  jinus complements  /7',  vel 
PR.  In  tertio  vero  fchemnte  ad eundem  fmum  DP ,  addaturfinus ex^ 
cejfus  yp ,  vel PR ,  ut  innotefcat  rei?a  DR ,  qu£ jun&a  cum  re£ta  D  F, 
per  reclam  RF,  confttuat  T riangulumplanttm  reHangulum  DRFyper 
iujffs  medium  ducatur  recia  T E ,  btfecans  reilam  DFtn  E  ,per  flrutlu- 

^  3  ram  i 
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A 


rafn:adeo^etiamr^ifamDRyper4^.p.r  ^conjlituens  TriangulHm 
DTE.do^uiaHguluryi  T riangulo  DRF.per^S.p.i. 

Triangulo  DTE,  conftttuto :  DicoquoJfit: 
Vt  radtus  ED ,  ad  medietaiem  re5l£  DR ,  nempe  ad  re£Iam  DT, 
itafmusverfusangulif^BC,  nemptre6laDC ^  adreciam  DL,  (^ua 
demtadefinuarcuscompofiripfterioris  DP ,re/inquiturreeia  LP.five 
per  ^Q,  p.  r  KO  JtnusrectusarcusKN.five  CS,  complementttertnU^ 
terisK^C. 

Et  contra : 

Vtmedietasre£t^DT,  adradtum  DE,  itarelJaDL  .poFmtra^ 
Slum  fmum  complementt  terttt  latirU  defmu  DP  reltaua.adfnum 
wrfumDC,(^c. 

DLMONsrRATio.  TrtanguU  enim  TDEy  dr  LDCjunt  ^qui. 

anguU : 
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Mnguh:perJ{ruanram,C^feris  p.i.  Ergo Uterahalcnt  circaaqua^ 
liS4r,gulospr$i  ortionalu.ftr46.p.  r  ^^ecokJlat.quodrc^U  DC  & 
VEj  funt  tn mtKortspartes dtjhibut^,  c^uan^  reeUDL& DT.propter 
radtum  DE,  mtnorem  radto  HC ,  cum  quoradto  HG ,  tnpartes aquaUs 
div:rxfuntrecU  DL  &  DT,  2s^im  w  quAn  ascuKg.  partes  unum, 
velalierumUtmt^TrtMrtguloplahodiztdatur:  modo  latus  homoge^ 
neum  cum  homogeneo,  hoc  i  H ,  hypotcnufa  cum  hypotenufa.perptr^di^ 
culumcumptrpendiculo.a  l^^f^scum  hjftmeajdim pjrtesdtztdatur: 
nthtltntertH^  } 'ahtgratta,  tn  Irtaf.gmis BCc-  DBE,  nthtltnter^ 
oH.fivedscamy 

yt  K^By  i  j^  ad  DB.s^  ita  BC»j.  ad 

BEyll. 


B 


yt  K^E.  s.  adDB,  2l  ita  BC.s^  ad 
BE.xl. 


CoNSECT  ARiMM.  Ex  hac  dcclaratione  &  dcmonftra- 
tioneparet:  SiangulusdatiisadB.ficreaus:  ejufqjfinus  vcr- 
fus  LB ,  radius ;  in  cro  calii  nulla ,  vel  divifionc ,  vel  multiplica- 
tioneopusefle:  Tcd  per  lolamadditionem  5^:  iubrraaionem 
finumcomplemcntitertiilaterisrepcririponc  Qiiod  com- 
pcndiumcalcuIiTrigonomcrriciquovis  aurocft  prcciolius, 
Etetianinumcompcndio(iusrten  potcfl::  (lin  (ccundo(che- 
matclinus  \  F,  nonfubtrahaturdcflnuDP  ,  fcdccontrario 
add  tur  adfinumDP,  rcda  Dr.  arqualis  (inui  VF.  Tiime- 
nim  mcdictas  rcda?  r  P,  flatim  cnt  (inus  TP ,  q  ixfitus.  Et ,  fi 
inrertio  fchematcfinus  VF,  nonaddaturaannum  DP,  fcd 
cx  altcra  partc  tantundcm .  nempe  rcdn  D  r ,  ab  co  aufcratUK, 
Nam  &  cum  mcdietas  rccla:  rP.flarim  ent  flnus  TP.quxfltus^ 

iLLusrKATio  PEK  NUMERos*  Primumgcnus 
cxcmplorum  ;  ubi  datis  duobus  latcnbus  conjun6tim  qua- 

dranci 
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dranti  aequalibus,  una  cum  angulo  ab  ipfis  comprehenfo, 
quasriturlatustertium:  autcontra:  dato  etiam  laterc  tertio, 
quxritur  angulus  ipfi  oppofitus.Secundum  fchema  Num^  r* 


A 


4 


/.    SUngulmdnmfitreBu^:  ejuf^finHsnjtrfiis  DE. 

AByS<j.gr.  4of.  Idem^ss^gr.  40'. 

BC,  $4.    20.  CompL^s-  40. 

AF.Qo.      o.UN,    7/.  2o^DPj  94J^p66. 

DTy  vel TR  y  47^^9Sh  Sinu^iLrcus  28.gr.  16'.  2^".  cujm  complem. 

ILSi 
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AFypo.    0»  DN.yr,    20. D?,  947^066. 


DT,47sC9il3. 
f^BCySo^  0.  Rad,  DE,  looooooo. 
CompL^o.  0.  CEy  6427876. 

DC^iS7^i24. 

Vt  ED,  toooeooOAd  DTy47^^9^t^ita  DCySS7^t24.Ad  Dtyt6o2xo$. 
juo /iibtra^ode  DP ,04-73966.  relirtquitur  LP^  ^^SrSsj^finusarcm 
Si  gr.^\4i\cuiU5  complementum  ^S.gr.  <^4.  ig,  eHarcu^ 
K^C  qudfttus^ 

JII.  Si  ingulus  datus fit  obtufus :  ejuf^  ftnu6  verfus  Dh. 
AB^^S.gr.  40.ldcm3).4o. 
BC,^4.  lO.CompLsS 
AF^O.    0.  DN,  ^i.^VTdP  947i9«S. 

DT47i(59Si. 

\^yfBCyii2.^r.Js'' 

po.  0.  DEjiooooooo. 
Z2.  i/.  Eby  3840167, 

Dbji)i^oi6y^ 

Vt  D£,  looooooo.  adDT,  ^j^6()Siy  ita  D  by  t^S  4^026  j.adDa^ 
dfj6iir.  quo/ubtrai^fodeDP ,94739^6. re/inoiuttur  a  P  ^piyisS-finM 
arcus  i6.gr,,  ^y.sf-cujuHomplementum^^.gr..^'./'.  • 
est  arcus  (^C,  c^u^fitus. 

R  IV.Si 


mmti'^ —  

Early  European  Books,  Copyrighl  ©  201  1  ProQuest  LLC. 

Images  reproduced  by  courlesy  of  ihe  Biblioleco  Nozionole  Cenlrale  di  Firenze, 
CFMAGL  1.7.175 


Trigonomitri^ 

ly.  SidatumfitUtustertiufH-.qitodhtc/emiier eB quadrmejni- 
nus,  Verbigratia.  Sidatumfitlatun^c,  qu^eratur 
Mtemangulus  x^yiRC. 

AB,  jygr.4o\ldemis.  40: 
BC^S4'  2o.compl.js.  40- 
AFyfiO.    0.  DN.^r.  ~2o.  DP,  9473066. 

AC,  }S.  S4:.i/. 


1^^,47)6983. 


L?,77St8<,7. 
DL,i692\0(f,. 

rt  DTy  47iip8i,  ad  DE  ,  looooeoo ,  ita  DL  ,  i6j}2  iOfi.  ad  DC, 
5:V^i24,qt(ofubtra£IedeDE,iooo0ooo,  rclinquiturCEMi^S^i^ 
firimarcui  40.gr.  cujuscomplementum  so.gr.  eB 
angulus  t^BC,  quafitus. 

Secundum  genus  exemplorum.-ub  i  datisduobus  lateribus 
eonjundim  quadrante  minoribus,  unacum  angulo  ab  ipfij 
Gomprehenfo.  quajritur  latus  tertium;  vel  contrav  dato  etiam 
latere  tertio.  qusritur  angulus  ipfi  oppofitus;  fecundunu 
ichema,Num.  2« 

/.  SiangulusdatusCitre6tus :  ejuf^finus ver/us DE. 
AB,zS.gr.ij.  IdemzSgr.t^. 
SC,40.    )0.  Compl.40. 
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1)7^219 yquo /ubtra^odeDp  Syzsppi.reltnquitur LPydQsoysz  fmus 
arcus  44-.  gr.  2\  cuju6  cowpUmentum  4^.gr,sS.  m.  ifi 
arcHS     C,  quafnus. 

IIL  Si  angulus  datm fit  obtufHS :  eiufg^  fmm  verfm  Db. 

ABy  26. 2  o.    idem  16,20^ 

BC,4f.  s^*  Compl.44' 
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7" .  iliarcuiK^C ,  qujtjitus. 

IV.  Si  datum fit  latus  tertium :  quod etiam  in  hoc  genere  exemplo^ 
rumfimperesi  quadranteminus,  Verbigratia.  Stdatum 
fttlatus  K^C yquaratur Autem angultis  k^BC. 
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Ff  DT,sf4ojJ4.  dJDE,  loooooooyiuDL,  rj^yi^^.aJDQ 
i^Sio^u  finumvcrfumiquofuhtra^odcDEy  iooooooo.  rf//A^- 
juiturCEy64iS9sS.}inusreliusanguliCBE.^9'  g^^i^ • 
py/  compUmcntum  so.grad.  ^.m.cH  augu- 
lusK^BCyqujJitus. 

Tcrtium  gcnus  cxemplorumr  ubidatis  duobus  latcrihus 
conjunftim  quadrante  majonbus,  una  cum  angulo  ab  iplis 
comprchenfo.  quxritur  latus  tcrtium;  vcl  contra ;  dato  ctiam 
latcrc  tcrtio.  quxritur  angulus  ipfi  oppofitus  .  fccunduni^ 
fchcma,Num. 

/.  Siangulusdatusfttrcnus.cjuf^finusverfusDE. 
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BC.T^-ri.  Compl.  17.  4/. 
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Vt  DE,  rooooooo.  dd  DT ,  6224072.itaDC.t1SQ716.AdDL, 
,  qiiofHhtrAcludeDPQ7029S7'  rcltnquttur  LP,  896244^, 
fir%m arcm  6ygr.4o'  r^cujus  compUmentum  26.gr,  /p' ji''. 
cH  Utus  K^C.qujtfitum. 
IIL  SidnguUis  datusfitohtujus',  cmfj,ftnt^sverfiiiDb.- 

^C,^9.58>  Compi^o.  u 

At\iOs;,^6.  DA\   j6.  DPyfjoi^SJ. 

^•,iy.  y6.  _    rf, 2745:87. 

f^BCyii2.   ss.  DR,i24^^t44, 
Exc.     22.    3S'Dh,isS40267.DT,  6224(^72, 
Yt  DE,  toooooooM DT.  6224072,  tta  Dh.  13^40267.  adDaJd  142/2 
quo  fiihtracJo  de  DP,  07029^7,  rc/tnquaur  a  P,  lOSSd^sJintu 
arcu4  6.gr.  ly'.  cujuscompUmentum  S^.gr.^^.m. 
tH  K^Cy  latus  tcrttum  quafitum. 
ir ,  Si  anguUid  datu^fit  ohtujus ,  ejujgjmus  vcrfus  Dh. 
AB,4S'S^.  Jdem4s.sS, 
BC,  )p.       Compl.so.  2. 

JPyiO).s6,     DN,76.  0.     DP,97020S7.  • 

^F.IS.S6.  _  JT,274^rS7. 

DR, 1244^/44. 
^BCyi7^.  DT,  6224072. 

00'  

Exc.     So.  Dhy  10/4/077. 
yt  DE^iooooooo.  adDTy  6224072,  ita  Dh, 10/41077^ 
adDg,i2^Si<;/6  de  quofuhtracius fmus 
DP,0702Q^7  rcUnquit 

Pgy  26^06 2 Q  finusarcusis  gr.  22  . 14  \  quiadditusad 
quadrantemgogr.  conjlttutt  /lCjatu^tcr-. 
ttum  quafitumyios.gr.22',ii-'. 
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No T  Si  quartus  nutnerus  in  hoc  cafu idcm  reperiatUT 
cumlinuDP,  qnomodorepcrirccurex  finuverfo.-DI:  indi- 
cioeft,tertiumlatusenequadr,uitem:  quianuHum  habetfi- 
num  compiemexiti,  vcl  exceflus^  Nam,  fiDP,  fubtrahasa 
DP>rcfl:atnihiU 

V.  Si  Utus  iertium  datum  fit  quairantemnus :  ejuf^ 
compUmenti  finusLP. 

j4B,  4s.^S  idem  4; .  5  8. 
BCsQ.s^.Compl.so^  1. 

~^y^6r  FFylJ^flSj. 

D/?,i2448i44. 
AQ 1 6. 20.  Z>r,^224  0  72^ 

5^.j8.  LPM^i^e^r 

J9A740488. 

BTy  6ii407i>  ad  DE ,  looooooo ,  //4  2)L  ,  74^?4£<f.  dd  DC. 
11S9  7  i^yquo fiibtra£lo  de  DE,  looooocOy  refiat€E,i8jfii\,fit^ 
nusanguli  CBEy  6r./[,6.cujuscompiementum  iS,  /4^ 
cHangulus  ^BC^  quafitus. 

VL  Si  latus  tertium  datum fiit  quadrante  majus :  ejufi^ 
tKcefifusfinus  Pg. 

^5,45.58^  ldem4^,^S^ 
BC,59.j8,  Cowpi^o.  1, 


AFyiQS.s^6.  DNy  j6.  o.  7029 


LlBER      Q^UARTUS.  J)y 
j4Cj9S'gr.  22' .  DRy  1244^^44. 

EX€.T$.      22.  rg,26so620.    D  1,6224972. 

DPy9702p^7, 

.  yt  DTy  6224072  id  DE,  10090900,  iu  D^,  123^3$^^  ^iD  hyigl^Soj; 
finum  wr/umdnguU  ^BC,  quicjittiyo.grad. 

MSUS    P  R     C  E  D  E  N  T I  U 

A  X  I  O  M  A  T  U  M. 

tMdnudu^io ,  quA  oftcnditur,  qu$modo  heneficio  illorum  quatuor 
AxiomMtum ,  qujt  hxclcnus  cxpltcatafunt .  quodlihct  qudfitum 
in  quoz  is  Jriangulo  SphdrtcOy  quam facilt^ 
mcrcpcrtrtpo^tt. 

Principio  mcmcnro,  ruanguluin  iphxricum  aliud  cfTc 
rcclangulum,aliudublic]uangulum.  Etrcdangulorumahud 
habefcucs,aliudduos,ahudunicum  rcdum^ 

Si  igitur  Triangulum  fphxricum  rcdangulum  habcat  trcs 
rcdos :  datis  tribus  illis  rcLlis,ctiam  larcra  ipforum  data  (unt; 
ipntra, pcr68  p,i. 

Triangulum  fphxricum  rccbngulum  habcar  duosrc- 
rdatisduobusilhs  rcihsdataruntctumduolatcra.duo- 
busilhsrcaisoppofita:  ncmpcduo  quadrantcs.  pcr^S.p.  i. 
Quod  fi  practcrca  ctiam  dctur  larus  tcrtium ,  vcl angulus  tcr- 
tius :  dato  horum  altcrurro ,  ctiam  altcrum  datum  crit :  cum 
Iatustcrtiumangulotcrtioquadrantctcnu$oppofitum,nihil 
aUud  fir,quam  anguh  lUius  mcnfura  pcr  j  8  p. 


«    S  Inhis 
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xjS  Trigonometri^ 

In  his  igitur  duobas  cafibus  nulla  Trigonomctria  eft  opus. 
At'fi  Triangulum  fpha?ricum  redangulum  tantum  unicum 
habeatre6tum,  cartcrosduos  obhquos^ineocafu  Trigono- 
mctria  fcpe  requiritur» 

Cum  autem  triplex  fit  hujufmodi  Triangulum  fpha^ricum 
rc£tangulum.  Velenimanguhrehquiduo  ambo  funtacuti, 
velamboobtufi,  vel  alter  obtufus,  alteracutus,per ^3.p*i. 
Axiomata  noftra,  non  nifi  eorum  folutionem  oftcnduntrquac 
duos  habent  praster  rcftum  acatos :  ac  proindc  latera  fingula 
quadrantibus  minora,per^5.p,u 

Quod  fiigitur  folvcndum  tibideturTriangulumfphseri- 
cumreftangulum  cumduobus  obtufis.*  autcum  unoobtufi> 
&  altero  acuto;  aut  cum  lateiibus  duobus  figillatim  quadran- 
cc  majonbus.-pro  eo  Triangulo  foivas  Triangulum  minus  ipfi 
oppofitum.  Ut 

SidetHrtihiJolvendum TriangulumBDC^  recfangulum ad D 
gbtufangulum adB^C, pro eo /olvas  T riangulum  t^BCy  T rianguU 
BDC^  exanguio  D,  oppofitum,  ^thufcuntj^enim  trihtisin  T riangu^ 
loBDCydajis  \  etiamtrta  inTnangulo  k^BC^  dataerunt\  cuman^ 


gttliad A drDfint £qualesper sQ.p.rJateravero  k^B^k^C,  latt^ 
rum  BDctrCD,  ohtufi  deniQ^  adBdrC,  acutorum  adB&C^  comple^ 
mentaypcr6o,dr  2i.p.i.  Simi- 
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Similitcr  fi  dccur tibi  folvcndum  Triangulum  CE D ,  rcft- 
angulumad  D,  obtufangulumadE ,  &:  acutangulum  ad  C, 
pro co  fol yas Triangulum  LDF , Triangulo  EC D,  cx angulo 
C,  Qppofitum. 

Si  vcro  Iblvcnduin  cum  dcturTriangulum  fphxncum  recT:- 
angulum ,  cum  duobus  acutis :  aut  cum  latcribus  omnibus  fi- 
gdlatim  quadrante  minoribus :  m  illo  nihil  quarri  potcrit; 
quod  non  benchcio  pauciHimorum  nolhorum  axiomatum  : 
cxtribjsquiburcunquedatisunica,  velmultiplicationc,  vcl 
divilionc;autmtcrdum,ctiamfmcomni,tammultiplicacio. 
ncquamdiviiionc,  pcrfolamadditionem,  &:  (ubtradionem 
rcpcrias :  modo  hoc obfervcs:  ut  li  in  ipfo  Triangulo  propofi- 
toidoncaadfolutioncm  proportiointcr  data&:  quxliranoa 
apparcat.  mox  fingula cjus  latera ,  ufquc  ad  quadrantcs  con- 
tinucs ; &:  totam  figuram  quad rantc claudas.  id cnim  fi  fece- 
rij,incompIcmencisdatorum&:quxfitorum  laterum  &:an- 
gulorum  ccrtinimc  repcrics  proportioncm  aliquam  tuo  in- 
ftituto  infcrvicntcm. 

Verhigrdtu,  Si  inTrijingulof^BC^  » 
exddtisUtcre  f^B,  cjrangn/u  BAC,  dr 
K^CB ,  qudratur  latus e^C,  quia  nulU 
in  his  (Uti6  cr  qndjiiis  proporttoapparctt  ^ 
cujus  mcntio  fa^tafit  tn  axiomatthu4  pro- 
fortionum :  tdeo  latcra  finguU  ufque  ad 
quadrantes  continues,  CT  totam  fguram  quadrantcDF,  cUudas  hoc 
modo. 

Jiiuacontinuatione faclain  Trsangulis  BDEcrCDF ,  apparctta^ 
Usproportto :  de  qualt  aclum  futt  axtomatcfecundo,  Pcr  tfiudigttur 
axfoma  ftcconcluda 


•»♦1 


S  J 


rtjif 


'inm 


140  ^  Trtgonometri^ 

r/  pnus  bsjls  DE^  ad  Ungentem 
ferpendicuU  EB,  itafinusquadran^ 
tis  DFjfive  radius  ad  tangentem 
FCy  cufiis  complmentHmefi  arcus; 
^C-iC^usfitus. 


Similitcr,^//;!  Triangulo  kJIBC,  datijlnr 
§mnes  anguli\  quaratur  autem  perpendiculum 
BC^  quia  in  his  datu  quafitis  nuUa  apparet 
^roportio',  fecundum  nojlra  qutdem  axtoma^ 
ta:  ideo  Triangulum  K^BC i  continues  hoc 
modo  z: 


^o faBo  erit  in  T riangulo  DEB 
ut:DBE  ad  DE ,  ita  DEB  ad  DB, 
p^er  axioma  tertium  :  quo  DB  noto, 
notum  di  etiam  ejus  compkmen^ 
mmBC^, 


JBi 


A 


Quod  fi  primacontinuationon  fufFeccrit ctiam  fccun:^ 
damadhibeaslicet:  utfadum  videsinhoccxemplo:  ubi  ad 
quacrcndamexdatistribusangulishypotemifam  primacon- 
unuationoafufFccit,,  Secundam  igitur  afcivimus :  hoceft: 

con- 


continuavimus  crjam  Trian- 
gulum  BDE ,  ut  pridcmcoa- 
unuavcramus  Triangulunu 
"  B  C,  quo  fafto  ,  apparuic 
cfle, 

f/  H[y  tdngensdd  IBy  raJ/M 
1/4  DEy  tmgemddEB  fi*iHm,per 
dxiomdJecundHm,  cuiH<  BEy  drcm 
iomflemtntHm  cJi  hy^  otinujd  AB^ 

^Hxfitd.. 
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De   O  B  L I  q^a n c uli s* 


Atq;  hxcdcrcdangulis.  Dcobliquangulisabinitio  idcm 
fcrc  moncndus  cs,quod  dc  rcftangulis :  ncmpc,  fi  lolvcndum 
tibi  dctur  Triangulum  obliquangulum  .  latcrum  figillatim 
quadrantibus  maiorum:  pro  co  lolvas  Triangulum  ipfi  op- 
pofitum;  quod  latcrum  (it  ligillatim  quadrantibus  minorum. 
C>uamoppo(itioncmdidiciIHIib.i.  prop. ^o.  Namaxioma- 
ta  proportionum  noflra  :  ctli  quodammodo  gcncralia  ciXc 
polfint:  prxcipuctamcnaccommodata  funtadca  Triangu- 
la.quorumlaterafmgula,  vcl ccrtcduoprincipalia  (quxni- 
mirumangulum  datum,  autquxfitummcludunt)  (igillatim 
fintquaJrantibus  mmora. 

Horum  igitur  quxdam  abfq;  rcduilioncad  rcftangula  fol- 
vi  pofTunt ;  quxdam  abfq;  rcdudioncad  rcftangula  folvi  noa 
polfunr, 

Ab'quc  rcduftioncad  rcftangula  folvi  ponunr,qux  tcrtio, 
vclquarco proportionumaxiomati convcniunt,  Tcrriopro- 
portionumaxioaiati  convcniunt,  m  quibus,  vcl  cx  datis  duo- 

S  5  bus 


i4z  Trigonometri^ 
bus  latcribiis  cum  angulo  uni  corum  oppofito ,  angulus  alteri 
eorum  oppofitus  :  vel  contra  ex  datisduobus  angulis,cum 
latereunieorumoppofito,  latusakerieorum  oppofitumin- 
quiritur.  Ut  in  iftis : 

Jn  fmbm  eB :  ut  GIH,  dd  GH ,  iu  HGI  ad  HL 
Et  ut  KL  adKML ,  tta  KM,  ad 
KLM. 


Quarto  proportionum  axiomati  conveniunt ,  quasdam 
per  fe,  qusedam  per  aecidens. 

Quarto  proportionum  axiomati  per  fe  conveniunt:  in 
quibus,velex  datis  duobus  lateribus  figillatim  quadrante  mi- 
noribus,  una  cum  angulo  ab  ipfis  comprehenfov  latus  terti- 
um:  vel  contra  ex  datis  omnibus  tribus  lateribus,  angulus 
quifpiamaduobusiateribus  figillatim  quadranteminoribus, 
Gomprehenfus ,  inquiritur.  Utiniftis; 


In 
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Quiafic  duolatcraangulum  datum,  vcl  qua;ficum  incln- 
dcntianon  funt  utraque  figillatimquadrantibus  minora  :ut 
axioma  quartum  requirit.  Pro  Triangulo  GHI  vel  KLM, 
folvas  Triangulum  HNO  veILPQ,in  quo  utrovis,duo  latera 
angulum  datum,vclqu^efitumincludentiajuxtaprajceptum 
quartiaxiomatis,  figillatim  funtquadrantibus  minora. 

Quod  fi  latus  GH  vel  KL,  fit  quadrans :  non  neceflTe  efl:,  ut 
folvas  Triangulum obliquangulum  GHI  vel  KLM.  Sed  fol- 
vere  poteris  re6tangulam ,  quod  tali  obliquangulo  fcmpcr 
adjacct :  ut  cx  fcquentibus  tribus  lchematibus  apparct. 


In  quibus  fi  latus  minus  GI  vel  KM  contrnues  ufq;  ad  qua- 
drantemGR  vel  KS,inTriangulis  GHR  &'KLS,anguliad 
H&R,itcmadL&S,eruntreai,  per  68.  p,  i.  &latusHR, 
velLS,critmcnfuraanguliad  GtcIK,  per  j8.p.  i.adeoquc 
cxiftetindercaangulumIHR,velMLS,triumdatorum,quo 
reftangulo  foluto,  ctiamobliquangulumilli  adjacens  Tquip- 
pe  quod  complemcnta  re£tanguU  contincat)  folutum  crit. 


His 
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His  obfcryatis.quarcum  axioma  fufficict :  ncq;  opus  crit,ut 
ad  lingulos  obliquangulorum  cafus  Imgula  axiomata  tabri- 
ccmiis :  quod  alioqui  ricri  pocerat. 

5  Scd  &  illud  hoc  loco  ccncndum  cft :  Si  data  quidcm  ob- 
liquanguli  propoliti  ad  quartum  axiomacongruant:  qua:(i- 
tum  vcro  non  iccm :  Uc  in  illis. 

Inquorumprimoquxriturangulusad  B  vclC,  in  altcro, 
angulus ad  G  vcl  H,  principio latus  BC  vcl GH,qua:rcndutn 
cfle  per  axioma  quartum :  dcindc  cxillo  in  vcnto ,  anguli  qui- 
cunqi  rcliqui  pcr  ccrcium. 


xy  C 


Atquchxc  dcilli<;oi  liquangulis,  qux  quarto  proportio- 
num  axiomati  pcr  fc  con  vcniun  t. 

%  Quarto  proportionum  axiomati  pcr  accidcns  convcni- 
unc  ;in  quibuj ,  vcl  cx  datis  tribus  angulis  latus  aliquod,  vcl  cx 


\ 

o 


datisduobus  anguli>cumlatcrc  ipfis  intcrjaccntctcrtiusan- 
gulusjinquirirur ,  iit  m  iftis. 

T  Qux 


Trigonometri^ 

Qua?proptcreadico  pcraccidens  convenircquartoaxio»- 
tnati;  qiiia  non aliter ipfi  conveniunt :  quam  quatenus  latera 
in  anguloSj&contraanguliinlaterapermutantur:  quodqua 
conditione  fieri  pofEt,  oftendimus  lib*  r.  prop.  6u  quam  pro- 
pofitionem  qui  penitus'intellexerit,&  animo  probe  infixerit, 
nihil  hic  prarterea  defiderabit.  In  tyronum  tamengratiam> 
qui  pra'cipua  pra^ceptionum  momenta  non  femper  obfcr- 
vant,idhic  repcto &inculco:  inhacpermutatione  angulo- 
rum&laterum,  pro  latere  maximo  &  angulo  ipfi  oppofito 
femper  complementa  ad  femicirculum  efrefumendai  pro- 
ptercaufasaddi£lamprop.^i.librii.  oftenfas.  Exenjpli gratia.. 


SiinTriangtdoDEFy  angulosinUtera^  contra permutaverU^  Tri^ 
angulumindetaieexiflet.qualeefiGHL  Vndeapfaret adcalculum  af 
fumendum  efe  non fmum  verfum  lateris  D  Efed  complementi  ad femu 
Qirculum  .  c^uodcomplementumrefpondet  ohtufo  HIG. 

Ca2terum,qu6d  deillis  obliquangulis  monuimus,  qu^  pcr 
(c  quarto  axiomati  con veniunt :  nem pe,  fi  data quidem  axio- 
matiquartoconveniant,  qu^cficumvero  nonitem;  idctiam 
hic  locum  habet. 

Perbigratia,  Si  inohliquanguloi^^C,ex 
iatis  angulis  ad        B^una  cum  latere  A  Byin- 
e^uirendufitlatus  ACwl  ^C ^prindpio (pt^rd^ 
oportet  angulum  A  CB.per  axtoma  quartum: 
tum  dent^  latus  A  C  vel  BCyper  a  xioma  tertiu. 

Reftant  illa  obliquangula ;  qux  ncqj  tcrtio,  ncq;q\iarto 

propor^ 
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proportionum  axiomati  convcnmnt.  In  qu  ibus  ncmpcvcl  cx 
datis  duobus  latcribus ,  &:  angulo  uni  corum  oppolito.  angu- 
lusncutncorumoppofitus,  autlatus  angulo  jgnotooppofi- 
tum :  vcl  contra .  cx  datis  duobus  angulis ,  &  latcrc  uni  corura 
oppoiito ,  latus  ncutri  corum  oppo(i\um ,  aut  angulus  latcri  i- 
gnoto  oppofitus  inquiritur.  Hxc  folvi  non  poilunt,  nili ad 
rc»flangula  rcducantur.  Ad  rcftangulaautem  rcducuntur.pcr 
dimiflioncm  pcrpcndiculi,  Q^od  pcrpendiculum,  vcl  cxtra, 
vcl  intra  Triangulum  cadit.  Lxtra  Triangulum  cadit :  fi  di- 
raittaturabanguloacuto.IntraTnangulumcaditjfidimitta- 
turabanguloobtufo.  Utcunq;  autcm  cadat:  fcn^pcrangu- 
lonotoopponitur;&:  pcraxiomatcrtiu  rcpcritur,hocmodo. 


^4^  TRIGONOMETRlifi 

/.  n  ADByad  AByita  DABad  DB. 

2.  Vt  GHFyadGFMa  HGFyadHF. 

y.  Vt  lMK,adlK,ita  MlK.adMK, 

4.  Vt  P^yadPOyita  OP^ad  O^ 

5.  Vt  RVSyad  RSjta  VRS^adVS, 

6.  VtWzxM^XyitaZWX.adZX: 

In vencis  autcm  perpcndiculis  BD,  FH, KM,  &c.  momni. 
bus  iftis  obliquangulis habentur  bina  rcdangula  trium  daro- 
tum^Verbigratia.  InprimogenereABDdrDCB:  mfecundOyEFHy 
&  GFH ,  c^-  ita  deinceps.  Quorum  redangulorum  beneficio, 
quicquid  in  obliquangulis  adjunftis  requiritur,facilimc  repe- 
ritur :  pra^fertim,fi ]atcra fingula ufqj  ad  quadrantes  continu- 
cntur.-hocmodo. 

Quacontinuationcfafta:  Siex 
datis  AB,  BC,  B  AC,  qu^ram  AC, 
dicoper  axioma  primum. 

/.  VtHDyadDE.itaFAyadK^Ey 
quofuhtra^o  de  ED  refiat  ^D. 

11.  Vt  HDy  adDE,  ita  GCadCEy 
cuim  complementum  efiCDyquofuL 
tra6io  de  k^D  ,  rejlat  arcus  ^  C,  qu£  • 
fittis. 

Sin  ex  iifdem  datis  qua^ram  angulum  ABCdico^i  per  axio. 
malecundum. 

/.  y^DHyadHEyitaK^F.adFEiquofubtraaodcEH.rc^ 
Jtat  tH. 

^rL  ^'^^^'''^"^•'^*  CG,4dGE,cujusc0»,plementumefiGH, 
i»<>J»btrAitodeFH,reftatFG.menfHr<i4ngultKjBC,^u4tL 

C^teraufiutedecebtt. 


BAR. 
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ARTHOLOM^I 

Pitilci  Grunbergenfis 
TRIGONOMETRI^, 

L  1  B  E  R    Qu  1  N  T  U 

De  comfendtis  (jr  vdrtftdtibffs  ulcnH 
T rigonomctrici. 

Supcrioribus  quatuor  libris  ncccflaria  Trigonomcrrix- 
prxccpta  perlccuti  fumus  Q^into  hocA'  poftrcmo  libro,  dc 
compcndiis  &  Tarietatibus  calculi  Trigonomctrici  quxdam 
tradcrrius :  q^x,  ctfi  ncccflTaria non  funt;ulum  tamcn  habcnc 
inTngenomctriapcrjucundum, 

Compcndia  cdlculi  Trigoncmetrici prdcipHd 
fex  funt. 

COMPENDIUM  PRIMUM, 

In  reguU  proportionum  :  tn  qua  femper  debent  ejfe  trcs  tern*ini 
ddtt : 

Siprimo  locoftt  radtusfecundo  (Sr  tertioftnws,^  multipUcdtionem 
^ divftonem  evitdre^. 

RiGULA*  Produobus  prxtcrradiumdatisfinibns:  fumc 
arcuum finibusiftis  rcrpondcntiumccmplcmenra:  &:habc- 
bis triangulum  fphxricum  rcftangulum,  quartoTrianguio- 

T  3  rum 


lyo  Trtgonometria 

rum  fpha?ricorum  axiomati  accommodatum:  atq  adeopcr 
fplam  profthaphxrefin  folubile. 

ExempUgratia : fi  detur  talis profofith :  Vt  radm  ,  itdfinum 
E  F :  ita  (i  rm  A  By  adfmum  B  0. 

Pro  datis  fecundo  tertio  locoar- 
cuhtis  ABy  (jr  Bf»  fumeeorum  comple- 
menta  BE,  ED^  ^  hahehis  triangt^ 
lum  BEDyre£iangulum  ad  E^  cujtis  he^ 
neficio  quafitum  BC  ,  complementum 
lateris  DB ,  per  c^uartum  axioma  (phd- 
ricorum  fine  omni  multipbcatipne  & 
divifione  invemris^ 

Sitjam  latti4  ABj    42,  gr. 

lattis  EFy  4^,gr.2f, 
Ergo  erunt  latus  BEy    4^8  gr. 

lattisDEy  4r.gr, 
,^iht£s  hahitif  ita procedo. 
T^f  ^t'^  3S''  Idem4i.gr.^^\ 
BE,48,gr.  o\  CompL4.2,gr.  o[. 


89. 
0. 


3S' 
25. 


~     —     fin.  72721. 


1001007^. 
S0OS037. 
Sintis  arcus  ^uafiti  BC.so.gr. 

COMPENDIUM  SECUNDUM, 

Siprimo  locofitfintu :  fecundo ,  veltertio  raditd^ :  radio  in primnm 
locum  retra^to ,  diviftonem  evitarc^. 


Regula. 
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R E G UL  A.  Pro  finu,  primo  loco  pofito,  fubftitue  fccantem 
complcmenti;  &:  ncgociiim  confcdumerit. 

,  ut  fm$46  ad  r.xdittm  :  t(a  r.:^///<  ad /fcartUm  cowpUmen" 

VtBCjmusanguli  BACydd^E  radtum,  ita  BC  radm  ady^l, 
ftcantcm  compUmcnti  K^BC,fcrprtmumpUn$rum. 


idcm  ttiam  fic  demonflrari  po- 
teH. 

Vt  K^D  ,fmu6  angult  k^CD  ,  ad 
L^C,  radium^  tta  t^F,  radtt^  ad 
A  E  ficantcm  compUmcnti  CAD. 

ExEMPLUM.  SitdatahdcprO' 
portto,  Vt jinu6artH6  k^B,  42.gr. 
adftmm  arcus  BC^o.grad.  2.  ita /L 
nu6  arcm  £,  hoc  est ,  radius  ad fi^ 
num  arcusEF^ 


?r$ finuarcus  i^yfS,  4.2grfumefecantim  compUmenti  ^/♦^^^.  & 
froportio  ttahahehU. 


Vtrddim 
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Ft  radius  looeoooo.  adfecantem^S,  grad.  149447(^5*  fi^^^  ^^- 
etcsBCso  grad  2  .n€mfesoo$o^j,  adfinumarcu^  EF ^  y  479910.  48, 
grad.  2s\ 


COMPENDIUM  TERTIUM. 

Siprimoloeofittangens:f€cundo,  veltertioradius\ radioinprimu 
locumretra5io  divifionemevitare. 

Regula.  Protangente  primolocopofitajfubftituetan- 
gcntem  complementi  :&:  voti  compos  eris* 

2iam,ut  tangensad  radium:  ita  radtu^  adtangentem  complerKenti: 
vg.ut  BCytangensangultBAC,  adACradiumuta  BC,  ruidtusadACy 
t  angentem  complementi  ABC^perprimum  planorHm. 


idem 

m 
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/  Jfi$  ctii  m fic  iemmjlrArtpo. 

n  B  C,  tangens  dii^C,  radi^ 
um.tUi^D,  rnitmAdDEtdn^ 
cntem  complcmenti^ 
ExEMPLUM.  Sit  iatd  h.tc 
froportto:  ut  langens EF ,^S. gr, 
di  rditHm  itd  tdngcnsBC 

3o.gr,2'.difi^ium^C,  ^ 
Pro  tdngente  EF  4^gr. 2<.  Cuhflttue 
tdn^rntemcomplcm  nti ^r.grai.jj  ,  Et 
hdhehi^  tatem  proportionem. 

Vt  raiitts  locooooo.  di  tangentem 
4tgrdi3j'  SSruis, itd  tangens BC.^o. 
gr,2  s7Si262MfinumK^Cj^i2pSst. 
30gr.si,4^'. 


COMPENDIUM  QUARTUM. 

Stprimd  lo  :o fit  fecdns :  /ecunio,  *ve/ tertio  rdiius  :  rdiio  in primum 
l$cum  retrdclo,iivifi$nem  cvitdrc^. 

R E G UL A.  Pro fccance primo  loco poritajfubftiruc finum 
complemcnti:&  habcbis  proportioncm^in  quaradius  (itpri- 
mo  loco. 

T^dmyUt fecdns  diraitum :  ita  raiius  ai finum  complementi ,  v.g, 
•tf^By/ecdns  dngult  ABC,  ai BC,  raitum :  ttd  /IB , rdittts di BCji- 
num  complementt  BAC.perprimumplanortim. 

U  liem 


I 


^54 


THIGOMOMETRIA 


liemetiam  fic  demonfinrip&^ 
tcB. 

VtJecansi^E,  adradium  AFy 
ita radius  o^C,  ad finum cemple- 
Mcntii^D^ 


COMPENDIUM  QUINTUM. 

Sifrimolocofttfmm:  nufi^namradjfis:  divifionem  perfinumfti* 
milocifacicndam^ inmultiplicAtionem  converttrc^. 

Re  g  ul  A.Pro  frnu  primi  loci,  fubftitue  fecantem  complC' 
Boenti:  &problemadratisfadumerir„ 


LlBEH     QuiKTUf,  I5f 

T^m ,  JJ  daur  u/is  pn- 

l  't  AB  ,finus  atjguit  A CB^ 
gdBCy/inumartguliBAC,  ttA 
^BUtus,  dd  BCUtus, 

Dimif^o  perpendiculcBD: 
eodem  egeciu  dixeris  : 

r.  Vt  K^BndiHs  adBD, 
ftnum  anguli  BACytta  k^B  Utt^^ad BD  Utus. 

2.  VtBD  rAdiusadBCfecantemanguliDBC .complementianguk 
s^CB  vclDCBjta  BDUtHs.adBCUtus.perprim.pUnorum, 

COMPENDIUM  SEXTUM. 

Siprtmo  loco ftt  radtus : fecundoydr  tertio  mixtim  ftnus  &  tangen- 
JeSyVelfecantes :  per/oUm  projlhnfhjtrefin  prohlemaflvere, 

Recula.  Tangcntes&fccanrQshabe  prormibus:  &:ex. 
cmplumquadrabit  adcompcndmm  primum. 

^odftangens,  wtfccans  haheatplures,  quamfcptem  cyphras :  ul- 
ttmas feptem  cyphras  habepro  ftnu :  pcrprtmam  vero  cyphram ,  aut yfi 
~  flures ftntyperprtmas^mtilttpltca  altertus  dattftnum.&produclum  ad- 
Jcddtnventum  compendttprimi :  hoc  modo: 


Sit  data  talU proportio. 

Vt  radtus  o^f  ,  ad  tangcntem 
EF. angult  EATy^S  gr. 2)  .  qu£ tan^ 
genseH, 1126987 2, ttaftnu6arcus  AC 
{qutarcusesho  gr  $j  .46\)$t2QSs7. 
ad  tangentem  arcus  BC. 


U  t  Tdn- 
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Tangenlu  11269^72.  ultiiras /eptem  cyphras  1269872.  haheprcjt- 
nuidr  iUifinuicompetentemArcumdecanonedeJume^.grad.  J7'*4^'* 
Tum^  itaprocedepercompendiumprimum. 

K^Arcus  y.gr.  i/.44^'.  compkmentum  estSz^gr^  4-2',  id\ 
t^rcu4 so.gr.  si  .40" .complementum  eH $9.gr.  /.  14.'. 

Ergo  fecundum  quartumjpharicarum^ 
LatusminuseH  sQ.gr.  S! .14  ' .ldems9.gr.  S'.!^!'. 
LAtu6maju6esi  82.gr. 42\i6.Compl.  ^gr.iy.  44  '. 

exc^Si.jO.^o.  6S.  2$.  sS.fin.  916^916. 

—  fin.  7^6^064. 

13028^2. 

Inventum  compcndtt prmi  6$  142 6. 
 Cui  addefinum  alterius  dati       —  $129837. 

Etemerget —  qu^fita  tangensarcu6  BC.^o.grad.  2  -  $78126^. 

No  T  A.  Si  data  tangens  talis  ejftt :  2^269871.  poHpraxincom- 
pendtiprtmt.perultima^Jeptem  cyphtas  126(^872.  multipUcaresfinum 
alteriu6  datt,  s  129837.  per2,(^produclum  adderei  adinventum  com- 
penditprimi  6)1426. 

Siverodata  tangenstalis  ejjet : 3^269872.  poH praxin  compendti 
primiperultimasfiptemcyphras  126987 2.  muhtpLicares  ftnumalteri^ 
us  datiy  si2p8^7.per3.  St  dent^antejeptem  tdttmas  efjet  4.  multipli^ 

€aressi2Q837-per4.fis.ft6.per6.fii2.pcri2.fi2n.per2X3.  Etficde^ 
inceps.  ^ 

Cauja  (U :  quia  totus  Jmus  5^29 837 >  erat  per  totam  tan^entem^ 
u 26987 2.  multtplicandus. 

yf^q^iperufumcompendiiprimifinu5si29837.erattantummut. 
tiplicatH6pert269S72.  Ergo  refiabatmultipUcatto per  j^vel 2.veli. 
^clperqutcquidantetllasfeptemcyphras  1 269872 pracefiirit.  ideoau^ 
temfaefHsperi.(irsi29837.  direiie  fubtnventum  compendti primi, 
6si426.fHbJcribitur:  quia  illudinventum  eH produaum  multtpltca^ 

tionis 
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Uonufinuum.vzgS^j.dr  izCpSyZyrddiodntfum.  J^iodprchnum 
itM jloict, fi  radio  divifitm  non  cjjct. 

6  ^  142(^0000000. 
^id  igitur  foftrcrr.m  multiflicdtor  r.  (Fi  o^avo  loco  yfiniftrdm 
vcrjus :  idcoctidmfrodunumcmmultifltcdtoris,  ^us^S^y.nccelfiiri» 
fu fubjcribitur  ^  ut  ultimm  c)mnumcrwfito£IdvOjfcnultimusn$n$ 
Uc$,  cr  itd  dcinccfs :  hoc  ncmfc  mddd^ 
6$i424ooooooo^ 
SiigS^j.  — 


COMPENDIUM  SEPTIMUM. 

^dliacunquc fint  cUta:  fcr foUm  frofthafhdrefin  quafitumin» 
vcnirc^^ 

Regula.  Uc  fcmpcr  radium  habcas  primoloco:  cfHcc 
percompcndium  fccundum,ccrtium,quartum  vclquintum. 
Deindc  c^tcra  pcragc  pcr  compcndium  primum  aut  (cxtum. 

Dc  Fdrictatibus  calculi  T rigonomctricty 
in  generc^. 

In folutione triangulorum,  prxcipuc  fphxricorum,  fxpc 
unum  idcmquc  quxlitum ,  cx  iifdcm  datis ,  pluribus  di\  ci h$ 
modis  mvcniri  potcft.C  ujus  rci  caufx  (unt  quatuor ;  quas  fm- 
gulasfingulis  thcorcmatibus  cxphcabimus. 

t  artetatif  calcuLi  Trigonomctrtcu  theorema 
frtmum. 

Omnis  proportio  radii  ad  finum,tangcntcm,autfccan- 
tcm :  6c  concra;  triphcitcr  variari  poteft,  pcr  primum axioma 
planorum. 

Ergo  in  trtangulo fphdrico  rcSldngulo  ABCfi ex  datis  BACy  4S.gr. 
2)' .cr  ABy42.gr. qudrcnduijtt  arcM  BC»  J;^ia  daturhd^froforito. 

u  3 
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Velftc. 

rt  GB  yftuns  Mnguli  SGO,  —  i$ci6S$2. 

ddBOJingentcmejufdcmsngulij       —  11269872 

UAGByfinm  AfctuCAB^  —  4(fQifc0. 

ddBOyftnmmdrctt^BCy  —  ^PCfcs^. 

Vcldenig^ftc. 

VtCByfecdfisangultGBOy         —  lUSpi^t. 

ddBO^radium  — -        —  i$coo9co. 

itAGB  ftnus  ArcusK^B^  —  6691^06. 

ddBOyfinumdrcus  BC,  —  soo^oj^. 

^ Sic itj  eodcm  trtxngUiO^^^  fsxtico  ABC yfiexdatid  BAC ^  4S,grdd. 
25'.  &  ^C)  ^o.gr.td.  y  ,40  .^udrAturarcus  BC.  ^tad/ttur  hdc 
froportto, 

Vt  AFy  rddius ad £F,  tangentem :  tta  AC.ftnusad BC,  tangentem: 
fcrjectmdum hx  ri  c  ru  w. 

Hoc  (H: 

^id  in  trtangulo pUno  HPC.per  tfta  dao  data,  BAC  e-J^ACy  dan^ 
turomnes  anguli  y     tnfufcr latus  k^C  Jatus  VC :  tangentctn  anguH 
BACy  ve\  PHCy  trtpltcttertwjcnirefojfiim.  Ncmpe,  velfic :  pofito 
ure  HC.pr^rddto. 

VtHCradius  —  —  10  0000  00. 

ddPC,  tangentcmangu/t  PHCy  — 
itMHCyfinusarcusHCy  —  ^t^gSt». 

ddPCytdngentemarcusK^C         —  ^7^1262 
Velfu:pofito  Utere  PCpro  radio. 
Vt  HCytdngemangultHtCy  —  SS7S21S' 

diPCyradtum  —         —  jroooooo. 

Ud  HCyfinusarcus  '^C,  -  uzpS^S. 

dd  PCj  tangentem  drcus  BCy  -St262. 
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Vel denig^  (ic :  pojito  latere  HPy  pro  radio. 
Vt  HCyfinusanguU  HPCj         —  6637087. 

adPCfinumangutiPHCt       —  747^^12, 
ita  HCjJinu^  arcu^  l>/C,  —        $12  p8^8. 

adPCitangentemarcus  BC,        —  ^781262. 

Varietatis  calculi  trigonometrici  theorema 
fecundum. 

In  legula  proportianum,  in  qua femper  funt  q uatuor  tcr- 
mini,  tres  dati,  quartus  <jusefitus :  perinde  eft)  utrum  duo- 
rum  terminorum  intcrmcdiorum  fecundo  ,  vel  tcrtio  loco 
ponanu. 

Perinde  enim  efi^Jive  dicam  : 

Vt2,  ad^jta  adi0. 

Vt2.ad$jta4.adio^ 

Hincquodlihetexemplumprimitheorematis  rurfum  tripliciter^a- 
riare  pojfum^ 

Primum  exemplum  primi  theorematis  hoc  erat : 
Vtradius  — •        —        —        1 0000000. 

ad  fmum  angHliBAC,  —  7479912. 

itafmmarcHs^B^         —        —        6  6  ()  1306. 
adfmumarcusBCy        —       —  $00^0^8. 

Pro  eo  nunc  ita  dicam :  adhibita  rurfus  varietate 
theorematis primi. 

Vel:utradius       —        _       _       to  000000. 

ad finum  arcus  k^B ,  —  669 1^06. 

itafmusanguliBACy         —        —  747QQ12. 

adfinumarcusBCy       —  . —  ^00^038. 

Vel: 
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f  V/ :  ut /tcan$  anm  AB,  — 

Ai  tingentcm  ejujdem  — 
itA  finus  Angult  BAC^   

ddJinumMrcus  ECy   

Fcl  dent(j, :  ut/ecAns  complementi  arcu^AB.    14^44-;  67. 

dd  radtum  — .  _  lioaoooo. 

itdjinus  angu/iBACi  —  74799t2, 

adJinumarcMsBC^  —  ^oosojS. 

^  Secundum  cxemplumprimi  theorcmatis  hoc  erat : 

Vtradius         —  . —        —  10000000. 

ad  tangentemanguliBACy        —  iiidgSjz 

itiftnusarcus  ACy  —  ^ugS^S. 

ad  tangentem  arcus  BC,  —  S-S1262. 


Pro  eo  nunc  ita  dicam :  adhihita fimulvartetatc^ 
theorematis  prtmt. 


fel :  ut  radius            —  — . 

100OOO00. 

adfinumarctiSK^C,      —  — 

st2pS3i. 

ita  tangens  anguli  BAC,  — 

II260S3S. 

adtamgentem  arcus  BC,  — 

^ySizOi. 

Vd:  utfecans  arcus  l^C,  — 

ni^gCo^. 

adtangentemejufdem        —  — 

S976o$s, 

ita  tanqens  anguU  BAC,  — 

inepSjS. 

ad tangentem  arcus  BC^  — 

Vcldeniq/,  ut fecans  complementi  arcus  AC, 

J 9  493797' 

adradium        —  — 

1 0OCOJOO. 

ita  txngens  anguli  BAC,  — 

ii26gS^S. 

ad  tangentem  arcus  BCy  — 

S7St262. 

X  Vamatis 


tH)^U7' 
9004040. 
7479912. 
^oo^ojS. 
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Varietatu  calculitrigonometmi  theorema 


tertium. 


Sinus  arcuum  &  fecantes  complementorum  rcciprocc 
fiint  proportionales. 

Hoc  est,  ut  Jinm  arcu^majoris  adfinum  arcus  minorUh  ita  fecam 
.  complementi  a>  chs  minoris  ^  adfecantem  complementi  arcu^majoris.  - 
Bt  vicijftm,  Vt  ftnus  arcus  minoris ,  ad finum  arcm  r/tajoris  :  ita /e- 
cans  complementi  arctis  majoris  ad  fecantem  complementi  arcus 
minoris. 

Caufa  hujm  reciprocationis  eft : 

Quia  radius  effc  media  proportione  inter  finum  arcus  & 
lccanrem  complementi,  hoccslt,  Vt  fmm  fe  habet  ad  radimm 
ita  radimadfecantem  complemen- 
ti  V.  g. 

Vt  o/Z)  5 Jinusarcus  BCadra^ 
dium  AC,  ita  radtm  AT adAEfe^ 
oantem  complementi  CT^per^fixti 
Buclidis  \fiveper46,priminofiri. 

Ergo  unu/quiftj^finus  in  fecan^ 
tem  complementi  du£tu6 ,  e/ficit 
quadratum  radti, 

Ac  proinde  plana  ex finihu4  ar- 
cuum    fecantibus  complemento  •      .  _  ^ 
rumfaSia^  omnia  interfe/efunt  ^o^ualia :  quia /cilicet  uni  quadrato  ra: 
diifunt  isqualta. 

K^tqui planaaciualia  y  -habent  latera  reciprace  pr$portionalia  pcr 
42.priminoftri.  ^ 

Brgo ,  utfinus  arcus  majoris ,  ad finum  arcus  alicujus  min$ris\  ita 
fecans  complementi  arcu6  minoris ,  ad  fecantem  complementi  arcus 
majoris, 

Inparvi^numeris  hoctotumurnereperfacileefi.  Sint  enimfinHS 
duo:4,(jr2,  radiucs  jo.  Principio  manifefium  cH  fecantes  complemen^ 
t^rumfore^i^dno.  ^^am^ 
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J't4.  adio,  ita  lo.  adij. 
n  2.4dio,(taio.ad  so, 
DcindemantfeftHmest  ,ej[e  fccantemcomplementi  2,  ad /ccantcm 
complemcnti  4,  ut^,  adj,  Nam  fecans  complementi  2.  eft  so.fccam 
compUmcnti 4.  cH 2^,yt  autcm 4. ad2.tta$o. adz^, 

In  numcris  majoribus  cH  cadem  ratto.  Sint  cnim  dati  duo  finus 
^491106.  ^s^o^OiS.  crc[uxrantHr  fecantcs  compleme?:tcrum  y  hoc 
modo. 

Vt  6691^06.  adiooooooo. 

:ta  lOocoooo.Ad  1 4044^6^, 
.ytsocio^S.  ad  looooooo. 

itaiooooooo.  ad  iggjQSdS. 
fJ\Uniftf[um  csi  ,poU  iflam  inquiftionemeffc^: 
Vt 66^1^06.  adsooso^S. 

ita  iggjoSOS.  ad  1 4^4,47 6 s, 
Hmcprimum  cxcmp!um  primi  thcorcmatis  rurfum  fcxtuplicitcr 
rvariarc  pojfum. 

T^amficxprir^io  th.orcm.ttc  .xffuniam  proportioncm  tjlam. 
yt  radtM  100000$ 0.  ad jinum asgult  BJC ,  j^^s^prj,  Invcrfa  ilU 
proporttonc  dtcampcr  hoc  tcrtium  thcorcma :  adhibitafmulvarictatc 
thecrcmatis  prtmt, 

yd :  utftnsis a-^^^nH  B .!Cy  — 
adradtum  —  — 

jtafecans  compUmcuti  arcus  AB,  — 
adfccantcmcompUmcnti  arcusBC, 


7470912. 
leoooooo. 

J49447(^S 

19979SCS 


yd:  ut  tangensangnU  LAC^  —  ji26()S:z 
adfccantcm  cjufdcm  —  j)v66Ss2, 

itafccanscompU?ncntiarcH4 j4Bt  J4944:  6s, 

adfccantcmcorr^^^ntcntiarcHsBC,  J9979S6S^ 
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Vddeni(^'ttfraJUu5         —  - —  too9ooo§. 

dd fecantem  complementi  anguU  BACt  tjj^or^^^ 

Ita fecans  complemenit  anus    />' ,       —  1494476$ 

ad fecantan  comflementtarctis  BC^  tggjgi^Ci. 

^  Si  vero  exfecnndo  theoremateaJJUmamproportionem  iflam. 

Vtradiu6 10000000  ad(inumarcmt^E^66oiio6.  Inverfa  illapro- 
portione  di.  am  per  hoc  tertium  theorema:  adhthita  fmul  varietate 
theoremati^  pnmt. 

Vd:  ut  ftnus  arcus  k^B^  —  6601^06.  ^ 

adraiium  — .  —  1 0000000. 


ita ficans  complementi  anguli  BAC,  — • 

J3i6Qi4t. 

adfecantemcomplementiarcus  BC 

I0070ii68. 

Vel:  uttangensarcus  ABy  — 

^004040. 

ad fecantem  ejufdem^  — 

ita fecans  complementi  anguli  BACy  — 

j3^6qi4T. 

adfecantem  complementiarcus  BC^ 

IQQ79S6S. 

Vel  denig^ :  ut  radiusy        —  — 

JOOOOOOO^ 

ad fecantem  complementi  AB,  — 

14944-76$ 

itafecans  complementiangult  BAC,  — - 

\3i6Qt4J. 

ad/ecantemcomplementi  arcusBCt 

JQQ7pS6S 

Itaarcum  BCexiiJdem  datis  BAC^&  aB  ,  duodeciesinvenero:  ter 
perprimum :  (jr  iterum  terperftcundum :  dtni^  fexies  per  tertium 
theorema^ 

Varietatis  calculi  T n^onometrici  theorema  quartum. 

Tangenrcsarcuum  &  tangcntcscomplementorum  rcci- 
proccfuntproportionalcs^ 

HoceH\  uttangensarcus  majorls  ad  tangentem  arcus  minoris :  ita 
tangenscomplementiarcusminoris  i  adtangentemcomplementi  arcus 
majoris,  Etcontra^ 

Ratio 
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Rdth  rcctfrocAtionis  hujt44  czicm  tsl,  ^ttx  irt ficantihuf,  -  ni^ 
nftrumrdditsdcfimcdtafroponioncihtcr  tdngcntcmmtt*  cr  tttngirf. 
tcm  compUmenti.    Nam  IV  ED 

f  n  C 

ctdi^D^  tfdi^CAdBCpcr^.  

Stxti  Eucltdts.fivcpcr  46.  prtmi 
noflri.  Cum  igttur  fit  excmpli 
grAtta. 

Vt  tt260S72.tAngens4f.grAd. 
2s'  AdrAdsum  lOOOOOOo.tiA  radtus 
i:o900oo.  dd  tAngentem  comple^ 
mentt  S$j^2ts.  Jl 

r  t  <;I:262.  fAngens  ^o.  gr  2.  Adradtum  jocooooo ,  stA  radiM  aA 
iAngentem  complcmentt  1^29-200. 

Erit  etiam: 
Vt  11269^72.  Ad\78i262. 

itd  ij 297 260,  Ad  SSy32iu 
Vel  viccverfA: 
Tt$7St262,ad  1126QS72. 

ttASS7S2is,  ad  17207260, 
HinCyficUtA  tAngenteit2CgS72y  quAraturtAngcnss7Si26  i.mijjis 
iUispoJ^um  fingere,datAmeJptArigcntem  complemcntiSS7S2ts.&qud^ 
rttangentemAUertt^cvmpUmentt  1720" 260.  ^ta fiUtane ajJkmptA^ 
froporttonemfccundt  cxcry»pltf(cundt  thcotcmatis :  qudtaliscrat: 

Vt radtus  tooooooo:  adjinum arcus  ACtita  tangens angult  Bj-lCy  ad 
tangentem  arctis  IC, 

Hanc  inquam  proportioncm  inverto    di^o :  adhthttafimul 
varietate  thcorcmatU  primi^ 
Vcl:  utftnusarcui  ACj  —  si^gS^S. 

adradium        —         —  looootoo. 
itdtAngcm  complcmcnti  anguh  BACy  ^^7^2/^. 
dd tan^entcm  comp/  mcntt  arcu^  BC,  17207260. 
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f  el:  uttmgensarcus  o^C,  SQ7(f0SS^ 

ad/ecantem  ejufdem  11640603* 

itatangens  complementi  anguli  BAC,  i^Syfzis^ 

adtangentem  comflementi  arcus  BC^  172PJ260. 

Veldenio[ue :  ut  radius  1 0000000. 

ad/ecantem  complementiarcus  o^C,  ^9 49^797 

itatangenscomplementianguli  BAC,  887321$. 

ita  tangentem  complementi  arcus  BCy  i72_p  7260 

Bt  ita  arcum  BC,  ex  iifdem  datis  BAC^  ^  exfC ,  KOvies  invenero : 
ter  per  primum  y  ter per  ficundum ,  iterum  ter  per  hoc  ciuartum 
theorema. 

DE    VARIETATE    CALCULI    T  R I- 

GONOMETRICI    IK    SpECiE:  CiKCA 

prioratnaaxiomata  planorura. 

Prioratria  axiomata  pUnorumfortaJJere^ius  inunum  contrahi: 
Jic proponipojfent. 

Latera  fubtenfis  angulorum  oppofitorum  dire6i:e  funt 
proportionalia. 

Hoc  esi :  ut  fe  hahet  latus  maximum  adlatus  minimum :  ita fe  ha- 
betfubtenfa  angulimaximiad fuhtenfam  angulimmmi.  Et ftc  de 
c^teris^ 

Caufaesi:  quiacuivistriangulo  planocircuUs  circumfcrihi  poteH. 
^odftfiitjatera  triangultplanijam  reipfafuntfuhtenfz  angulorum 
ipfis  oppofttorum :  ut  lihro  tertto.axiomate  tertio,  ofiendimui,  ^ 

CONSECTARIUM  GENERALE. 
Datisigiturduorum  quorumcunq^  nngulorum  fubtenfis, 
cum  latere  uni  datorum  angulorum  oppofito;  datur  etiam 
Jatus  alteri  datorumanguIorumoppofirum.Et.contra. 

Datis 
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patis  duobus  quibufcunquc  latcribus.  cum  fubtcnfaan- 
guhunidatorumlatcrumoppofiti;  daturetiam  fubtcnfaan- 
guh  alteri  datorum  latcrum  oppofiti;  &  pcr  fubtcnfam  an- 
gulusipfc. 

^  DAnturAuUmfuhunftdngulorumluorum,  intriangulispUnu 
rtUdngul^s  tnplictter :  ncmpc^ 

/.  r€l(Jc ,  :9t  Utusfubtendcns  rcaum  ft  radins :  Utcra  imlnden^ 
tiare^fumfnm. 

2.  Velfc, ut Ut$4s majris tmludenttum  rectnm fit  radit^ :  reltqu^ 
duo  Utera  tangenst^fecans  acuts  mtnoris, 

l  'eldcntqjtc,  nt  Utus  mintis  tncludentium  reilum  ft  radim : 
reltqua  duo  latera  tangens  &ficansacutima)oris. 

yttntrtangulcpUnorenangulo^^BCinquoUtera  ^B.  BCo' 
K^C,funtfuhtenf€  angulorum  tpfs  oppofitorum :  re(^eclu  ctrcuU pur>^ 
Sati{^BC, 


^iUtusK^B,ponasproradio:UteraBC(jr\^C,  cruntfnt^anfftl 
krum  BAC&  k^BC:  re/}e{(HctrculsBD, 

SiUtus 
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Si  Utus  ACypon^pro  radiOyUtm  BC,erit  tangens  acuti  BAC,  Utui 
AB/ecans  ejufdem :  refpe^u  circuli  EC, 

SiUttisBCponaspro  radiOyUtus  AC^erit  tangens  acuti  ABC^  Utus 
ABy/ecansejufdem  :  reJpeSlucirculi  CD^ 

^Atintriangulis  pUnis  oblii^uangulis  \  datis  angulis  dantur  fub^ 
tenfk  angulorum  uno  modo  tantum:  nempi perjinns  tantum.  Tangen- 
tesenim,  (^fecantesin  triangulispUnuobliquangulis  locumnonha^ 
bent : pereorum  defimtiones.  Sinus  autem  uhig^  locum  habent:  quia 
funtjemiffesfubtenfarum^  circulo  infcriptarum :  qua/es f^btenfa  cujuf 
*vi6  trianguli pUni  Utera  ejfe  pojjunt :  per  antecedentem  demonjtra- 
tionem, 

^ Sed(^  nondati  cujufvU anguli  fubtenfain  triangulopUnoreSt^ 
angulodaripoteFL  Vnumquod^  enim.Utus  triangultpUnireclanguli 
pro  radioy  hoe  eHypartium  jooooooo.poni^  (^ficprofubtenfa  angult  op* 
pofiti,  etiam  nondum  notiy  haberipoteU. 

AtintriangulopUnoobltf\uangulo ,  angulinondatifubtenfanullo 
modo  daripotesK  c^ia  nullum  Uttis  trianguli pUni  oblto^uangulipro 
radio ponipoteHdd^  tdeo:  qttia  nuUum  Utus  triangulipUni  obltquan- 
gtdi  diameter  circuU  triangulo  circumfcrtptieffepoteH  :per  i.c^^.p, 

Confe6iaria fpecialia  reUangulorttm. 

I.  Igitury  in  triangtdispUnis  re61angulis :  Dato  prxter  angu- 
los  unicolatcrc,  datur  reliquorum  laterum  quodliber,  tripli- 
ci  proportione :  prout  fcilicet ,  vel  latus  fubtendens  re- 
ftum,  velmajus,  autminusincludentium  re£tum pro radio 
pofueris. 

ILDa- 


II.  Datisduobusquiburcunq;lateribus.daturuterq;acu- 
torum.  dupliciproportionc:proutfciliccc,  Tclhoc,  velillud 
datorum  Litcrum  proradio  ^hoccyf  ypro  fkbtenja  anguli  cpfojiti, 
fivcnoti.jlvcignott)  pofueris. 

Confc^ldria  J^iCciAUa  ohliquAngitlorMm. 

I.  In  triangulis pUnit  obliquangulit :  Dato  prxter  angulos 
unico  laterc,  datur  quidem  reliquorumlatcrumquodlibct: 
Scd  unicatantum  proportione,  fiJc. 

^  IL  :\;in,Jimpltcitcrddti4duobusq^l;ufcuagjAtcnbus:  ScdtOin^ 
tum,datis  duobus  latcribus ,  cum  angulo ,  uni  corum oppofi- 
to :  datur  angulus  alteri  corum  oppofitus, 

Hxc  dcduilio  magis  qutdcm  mcthodica  mtht  vidcbatur:  Scd  tllii 
iifctpuUs  rmisy  qut  nthtl  non  apud  mc  potcrant^  ca  ratto,  quam  libro  tcr^ 
ttojccutusfum.adcaptum  tyrgnum  vtdcbatur  accommodattor. 

De  varictattbuscaUtilt  Trtgonomctrici.itcmm 
in  J^ccic^ : 

Circa  quartum  axioma  triangulorum  fphx- 
ricorum-». 

Rcgiomontanus  cumfccuti  Finciius  at(j,  Lanisbcrgius  quartum 
axtoma  trtangulorum  (^hdricorum  tta  proponunt. 

Quadratum  radii  cft  ad  planum  finuum  rcftorum,  duo- 
rum  latcrum  inxqualium  ut  finus  verfiis  anguli  a  didis  duo- 
bus  lateribus  comprelienfi,ad  ditfercntiam  finuum  vcrforum 
tertiilateris,&:  reliquorumdi.orumlaterum  djfFcrentix. 

V  Demon- 
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Demons  TR  ATio  eorum  hreviter  h^ctfi^ 
A 


/.  Vt  GH.rniim  ad  DE/inum  reBum  Uteris  rr-ajo  u BC,  velBD, 
itaG^,  ftnmverft44  anguli  f^EC,  in  diarnetro  circulimaximix  ad 
T>Cyeundemfm4imver/umindiametrocirculiparalklt^Qu\^  in  cir- 
Gulis  insequahbus:  ut  radius  circuli  unius  ad  radium  circuli 
alcerius;  icafinus  tam  redi,quam 
vcrfi,circu!iunius,  ad  finuscam 
redos,  quam  verlosfimiliumar- 
cuum  circulialcerius;^'.^. 

In  circulis  intnqualibu^  BCDy  ^ 
GHLparcti^  CD,  cr  Hl.ftnt  fimiles : 
ef-tuiraditis  ^^C^adradtum  FH:  ita 
fnus  recius  CE,  ad finum  re&um  HK-^ 
eirita  ft?ms  reciiis  A  Ey  aifim  recJu  FK- 
dntaderr^Jinu4  verftii  EDy  adftri 


veri 


rftm 
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Vtfftt m  KUfer q Hartam fcxtu  & fcr cj^tan - 
tdmqi^intiy  ac  utidccimAm  Jcptimi  tncU' 
dk ;  &fcrfch:mUx  .tdjuncfti, 

II  VtG H^rxdiHs  ad  GOyfinum  rclium 
Utcrii  mtnoris  k^E  ,  vcl GN^  ita  DC\ad 
VL.pcrquartam  Scxti  Eucltdis.  ^hdO  DLy 
dddito  ad  AF  ,  ftnum  vcrft$m  dtffcrcnttx 
latcrum  AB,  (^BCyfivcBD,  ncmpcarcm 
AD, cjficitHrAAlJtnus  vcrfus  tcrttilatcris  ACy  vclAK. 


Porro :  quia  cH^ 

VtGHyadDEjtaG^^adDC,  Et 
VtGHyadGOytta  DC.adDL. 


Efi 


X. 


IJZ  TtiiGOVOUtTKtM 

Esietiam ,  permultiplicationemfr^^ 
portionum. 
Vtplanum  GH,  GHy  adplanum  DE ,  GO, 

Itaplmum  G^  DCy  adplanum  DCy  DL, 
Etpojiremisdnobusplanis  Gj^ DCy  &  DCyDL. 

Percommune  latmDC^divifis^ 
Vtplanum  GH,  GHy  adplanum  DEy  GO. 
Ita  latu6  G^,  adlatus  DL. 

Vel^primii  etiam  duohusplanis  per  commanem  aliquem  divijcremy 
v^g.perradiumy  divijis. 

Vt  GHy  radius  adplanum DE,  GO,  radiodivtfum: 
Ita       iatus  adDL ,  latus. 

Tiamfifit: 
Vtio.adS  yita  ad^. 
Vt  10.  ad$ ,  ita  adx 

Erit  etiam: 
Vt  100  ^  adiOy  ita  20.  ad 

Etpojlremisduobm  plctnts  percommune  latus 

4.  dtvtfis. 
Vt  100.  ad 40 ,  ita  s.ad2, 

Velprimisetiamduohusplanis  per  communem  aliquem  divtforem 

v.g.perio^divifis.^ 

Vtio,ad4^ita$.  ad2. 
Hac  efi  demonjlratio  Regtomontani ,  Tinckii ,  Landsbergii: 
omnino certa,(^infallihilis.  ^odnemo  non  videt :  nif  quiplanefit 

ExEMPLUM  c  tcrtio  gcnere  cxemplorum  noftrorum 
rcpctitum. 

BCy$p. 
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 AE,4s.sS>jtntuTc£im,  7iS9$\$. 

Dtff.     14. 0.  looooooo, 

 P7020S7. 

Stnm  vcrjHi  djjfcrentts,  29704^. 
K^BC^iS  14.  tooooooo^ 

61.4^*  SS102S4. 

Stnt44  vcrjtis  angult  iiSp^iO. 
Plsnnm  finuum  rcctorum       cr  R 622407 iq  ^7)120. 
Idcm  pUnum  rsdto  dtvijum  6224072, 
PUnc  convcntcm  cum  mcdtctatcrcc/x,  pcrprojfdphdrcjtnanotu 
inquijit^, 

Proportio. 

Vt  Tddim  looooooo,  DE. 

K^dpUmmm Jtnuum  rcclorum.radio  divifum  O224072.DT, 
ItA  Jinm  vcrjiis  Angult  \^BC  11S97 16.  D 

K^d  dijjcrcntiam  7404SS.  D  L , 

^amfi  add^cs  ad fiou  vcrfiim  diffcrcntid  Utcrum  2p  -  043 .  ^F. 

Efficttttrfinus  vcrfustcrtttUtcris  i037S^t.AM. 
dcmtus  dc  radio  tooocooo.  Ahl, 

Rcltnquitftnum  complcmcntttcrtii  Utcris  Ssf^^^Cp.MH, 

CutftnHicompctitarcm  K?{Jj  gr.^oX.  CuiU6  complcmcntum 
26gr,20  ,S2  '.  cstarcusK^Ky  Wo^C,  qudfitus. 

JusTus  Byrqjus  in  praxi  quarti  axiomatis  nunquam 
finibus  vcrfis ,  fcd  fcmpcr  llnibus  rcftis  utitur  :  Et  primum 
quidcm  inquirit  finum  complcmcntitcrtiilaccris,  qualiscf- 
fct,  a-  gulo  ad  B,  cxiflcntcrcdo:  dcmdcdifFcrcntiam  illius 
finus  a  finu  anguli  obliqui,  hoc  cft ,  rcftam  CO  ,  vcl  EO, 

Y3  vclLT: 


17  4  Trioonometrtje 

vel  LT  :  inveiligat ;  Si  angiilus  ad  B ,  fit  acutus  :  talt  pro- 

portioae» 

r/  DEy  raditi^  ad  D  T,  wedietatem  reSf^, 

Ita  CE.fmm  cowpUnienti anguli  ABC^adCO^ 
Si angLilus  ad  B ,  (it  obtufus ;  tali  proportione. 

Vt  DEy  radiusadDT,  medietatem  recld, 

Ita  ECyfinm  excejf^  anguli  ABC y  adEO, 
Quam ipfam tamcn proportionem  fine omni multiplica- 
tione  &c  divifione  abfoluit ;  adminiculo  primi  compcndii 
noftri* 

Porr6,inventumTL,angulo  ABC,  exiftcnteacutofcm- 
per  addit  ad  IP,  ut  refultecLP,  finus  complcmenti  tertii 
lateris. 

At,angulo  ABC,  exiftente  obtufo ,  vel  inventum  TL ,  fub- 
trahit  a  TP^ut  rcftet  LP^finus  complementi  tertii  lateris :  vel, 
ab  inventa  TL,  fubtrahitTP ,  ut  reftet  LP,  finus  excefiius  ter- 
tiilateris:  quemadmodumfaciendumefiTcadjundatriafche- 
mata  docent.  Quibus  fingulis  fingula  exempla  Byrgiano  ti£b- 
re  fafta  accommodabimus* 


iR 


EXEMPLUM 
Primum:  QXQD  li- 
bro  quarto  fuit  fecun- 
dumfecundige- 
necis. 


O 

i       ^  7 

Latfis 


L  1  B  E  R    Qjl  I  N  T  U  S. 

Ldtus  minm  GNt  vel  J^t2d,gr.2o\-. 
CpmfL  Utcris  mAjoris  GD,  LadJe  ^/SthtrAhe. 

velFIj^o.  2.J 

Summa  D?(.5^.  zi.SinusJs^^Qpt.  DP. 
DtffcrctfdF^r4^.  Sinm  (f4<S2;.PR. 

Sumr»A  7t3!4,rP. 


Dtmtdium  44^)6^7 -  TP^  imcntum  h 

64^323,  Dr.   

y^BC,  quMfiU  22.gr, 3^ .  /i  .  /ifv W^-  i>^>  mcdutasrccU. 
tusmtnus    $0.     4.  0. 
Summa.  72.  39*  StnmpHW^* 

Dtffcrcntta.  27,2!,^^^-  Stnm46i4^4t' 
Dtffcfcntta  49^0190. 


Dtmtd.  244so9S>  cOyVcl LT.invcntum  IL 
44Ss6^7.TP,invcntumL  ^  


Summa.  c^iojsz.LP.finmcomflcmcntt 
tcrtttUtcris. 


EX.EMPLVM 
Secundum:  q^od 
libro  quarto  fliit  tcr- 
tium  tcrtii  gc- 
ncris. 


Latud 


1^6  Tr  IG  O  N  OMETRI.*:* 

CompLmajorisGD.velFL.so.    2.  * 

Smnma  D^l,  7^.    0*  Sinm  07 029 $7-  T>P. 

VifmnttaF^  ij^  Sd.Sinm  27 4.^187 .  PR.  

Diff.  69)7770.  RP. 

Dimid.         347888U  TP.  inventum.L 
274StS7>PR,velDr. 

B8.gr.  2Q.jr\  ^224072.DT^mcdtetP(6re£l^ 
Latm  mintu  5/.  30*29. 

Bxc.  i^BC.  22,  3S'  0'  

Summa  74-    S^^g.  Smu^,p6i70or. 
Di£ercntia28.    5/.^/?.  5/»/^.  4^36(^00. 

Di^erentia.47  80401. 

Dimid.  2  ^ooioo^  EO,  vel  L  T.invcntum^  IL 
347^^SS .  TPy  inventum.  I. 
Differentia.  108868$.  LP^fmui  compUmenti 
Urtiilatcris. 


Latm 


LiBER  Qumrus.  *7T 
Zttnimimu  GN,  veij^,  i^.grsi . 
Compl.msioris  GD,veiyi.  jo.  » 

Dif   

DTmtd^       }47iSSs.TP. itrventum.  I. 

^4Siir>PR-  

tS.^r. 20  .} f.    62140-2.  DT.medietM reSU, 

i^BC.oiUtus  winusjo.    0.  o-   

4^.  29\  it  .Stnus74SS62S. 
2i.  29.  /f.  Stnus4770h2' 

'SummAn2sS977'  {ft^tn.  II. 

^mtd.6i294SS.EO,  velTL.invU 
^^jSSgsT^P.inventuw  L 


DtffercntiA.  26\o6oi,?L,finustxcejfus 
terttt  Uteris. 

Hic  cft  modus  Byrgii.  Alios aliorum  modos  rcterrc,  non 
^^opcracprccium. 

APPENDIX    LIBRI  QUINTI, 
Ccnttnens  cxpltcattonew  dr  demonjlrationcm 
RcguUfiilfi. 

0uU  RczuUfdiftin  TrtgonowctrtA  taw  wagnuw  ufuw  hdbet ,  ut 
dsMumqusarttsktrtcts  Algebratctsprorfus  Itbcrarepojft:  qttcw^ 
admodum  Itbrofccundo  o/lcndt :  vt/t4wesi  RcguUtUttes &fraccptum 
Cfrdemon/lrattonem  hocbco  brcvttcrexpltcare. 

Prdceptum  RcguU  falfitalecit. 
Loco  numeriquxGti  poncnumerum  prolibicu  magnum 
autparvumi  &  pcr  cum  opcrarc  fccundum  pr^lcnpcum. 
^  Z  quxftionis 


I7S  T 
'     n.      .  ^        G  O  NOM£  TRI^^ 

bes  nl?/''''^^^'^  Tum,fiexitquodcxiredcbebat,  ha- 
quoSexTT  ^"f ^"^^*"'  difFerentiam  inter  id 
Phis  vel  M  '^"f'^  "'"'f  '^'^"^"^ '  fah-itatem ,  nota  per 
mrnorem pofitionem,  five  majorem  five 

cCrcr?cemr  '"fP'""""^  ^^f"^'  ^^eindemultiph- 
tarem  f.     T  pofitionem  primam per  falfi- 

mrtumo    r  r^fr'^^''^^^"'  ^^^^""'^^"^  per  falfita^em  pri. 

Sfilrt  f    '""l""^'^  ^"^^  «iam  falfitates  a  fe  invicem.fia 

a"grr^^^^^^^^  F^r falfitatum  vel  refiduum vel 

««j^gregatum,  &  habebis  numerum  qua:fitum. 

Cafu^igiturreguUfatfitresfunt'. 

^=''"^pltgmia,qu^raturnunterH6,ctdfiaddaturparstertiA,  6-  ab 
"Ur^g^^toauferaturparsfe^cta^relinauJurtoc      ^  ''"'"''^'^ 

^^"'*»'ery^reveracstgo.HtfatetexcaUulMecto 


90 

JJjojidde 
iio 

fjioSuhtrahe. 
00  refiduum. 


Pojtttopnma.        144  Pofoiofecunda.  ,08 


t)48  Adde 


S6 


I5?i  ■  ~ 

QJ^^  Suhtrahe  24. 

>6  0  Exit  ~~ 

J£?  4(exfredeheh4f  ,00 


LiBEH     QUINTUS.  17^ 


64S0    trvdudum.  1880 


i\4jiluuin  ./iU/w.        r^fi^a4pr'tW4  ,j 

40      Divtigr.  I4llira4  fuundd  10 

Kffidkum.  40 

(90   Quoiw  : 
f /?  Humcrut 
qusfitus, 

Tro fccunio  cafu ,  ^r/wr^  pondm  tiumcrum  illum ,  y j^/^rt? ,  ^ 
/-^.  dctndepofidm  ejfiyr-^^pcratio  tdlu  cnt. 

Pofitioprtmd.  54  Pifttio fiiundd.  71 

i  18  .4 


7i  9^ 


60  80 

100  100 


fd'fitdfpnrnd.^o  Tdlfitdf  faunid  10 

Voiitio  fauni.i.j  1  Pajitto  pnnid.  54 

"  Sc  r^8o 

t,So  Vdlfvai  [.    —  40 

7%ooDtftdcdns.  /f.  —  —  20   

10  Divifor.  Diptjor 
(90.  Quofus. 

Frotcrtioc/tfuprimoponamTfumcrum  qu^fitum  tffe  j4.  deindepO' 
nxmejfe.  144-  OperatiotaliscU. 

Tofuiopttma.  ^4  Pofitio  ftcitnda.  144 

 i,!^^  48  

/  7i  . 

  31 

60  I  fSo 

100      '  ICO 


fdlfildi 


U^fuasprima.    40  Taljiroiffcunda,  60 

Tofittofecunda,  144  p^^r/<?  priw^.       5  4 

57^0  3240 
3140 


900©  Dtvidendus,  plus,  60 

100    Dmfor.    Mtnus,  40 

(90.  Quotta.  r;^,;;^r 

InteUigisopmor  mentemReguU  falft:  jamdemonjlratwncm  cape. 
Cujus  ftmdamentum  hoceH:quod 

FaHitatcspoficionum  &:acquificoriim  funtinrer  fefepro- 
porcionales.  hoc  eH:  ficutfe  habetfal(itaspoftio?iis  primdt  adfalfita^ 
tempofittonis  fecundit:  itdfehabet  falftasacqutftiprimi,  adfalftta- 
tem  acqufiti fcundi. 

Voco  autern  f^ilfitates  pofit  onum ,  excejftim  vel defe6ium  numero  - 
rum pof  0  um  ^ftipra  veL  tnfra  numerum  verum. 

Verbigratia.  In primo  cafu  erant : 
Pofttto  prima.    144.  Vofittolecunda.  108 

Numerns  verus.    90.  c;o 

Dijfmntta.      54.  Ts  " 

Ergofaiftaspoftionisprimdftsit  s4.fcctindd,  18, 
falfvates  acquifitorum  voco  excejjum  vel  defe£lum  numerorum 
perproceffum  qtt^fionis  propofitA  acquifttorumfupravelinjranume^ 
rum  quafitum.  Verbigratiu  in primo  cafu  trant : 

AcqHtfitumprimum.  160.  Acquifitum  ficundum.  110 
Sumerus  qtufitus.      100.  j  qo 

Dtffercntta»         60.  ^ 

Ergofalftasacquifiuprimiftatdo.fecundi2o,Dico  jam^  efLjy 
VtS4.  ad  18.  ita  60,  adzo. 

Caufaesi  :  quiaeademrationeutrobiq^proceffumfuit :  nempe,  ad- 
denda primum  ad  ntmerumpoftum  unatertta^  detnde  ab  aggregato 
fubtrahenda  unafexta. 

Effe£lH4  caufe  refpondet :  ut  vides  ex  calculo fubjelfo. 

rts4. 


LlBER      QUINTUS.  iti 

/V  )4.  Ai  iS,  iu  60,  ad  20, 
Multipltcd.  18 
 rer.  ^ 

>o  ^tyuuit  10. 

>4 
108 

000 

SltUAtgtturtH:  ut  fAlfttas}cfttionu  printd  ddfalftatenjpofiticrii 
/^curid^.ttjfilfitASAcqutfiitprtnitadfJfitAterrtA^ 
fifalfiutes  tlUpercruccmmulttfltcentur,  nempe.fALjitasfofittOhUprt^ 
mdperfdlfitAteAequtfittfecundt,(irfalfit.i4  foftttonu  fecundt  per falfi. 
tatemdcquifittprtmt: produHa  duarumtUarum  multtpltidttonume- 
ntnt dqudlu.  '^idmfiquatuorNumertfrttproportiOfidUsjprcdt^flum 
medicrum  dquaturproducto  extremorum :  ui  de  ItneU  dcn  cvfrattim 
futt Ith,  T.prop.  42  :innumertsAutcm  eademeHratto.  Lum  tgttur finty 
rt  S4.  ddiS.  itaOo,  Adzo. 
Produ&umuHmeri  //.  per  60.  tdemeritcum 
Producfa  numeri       pcr  20.  ^^od ipfumettdmcAlcultafub' 
ucins^verumcjrccomprokAhtt:  qut  CAlcuUsttahabct. 

FalfttM pofittenupnma.  Talftrodpofittor.ts fecunda.  18 
 falfita^  dcqutfitt  fecundt. 10         Fdl/ttas  acquifttt  pnmt.  Co 

icSo  1080 
Porro.in  muliiplicdtioneperinde  eU.ftve  numerum  totum  per  t$tS ; 
fivetotum  unumper pdrtes dlterius  multtpltcem.  l'erhigratta  \  pertnde 
etiyfivemulttplicemjferyfivej.per^.f^j.  Pcr utramg^eti  mn.ulti^ 
flicdttcnitnvenero  4p  utcjr  rdtto dt^ldt.dr  calcultn  fuhjcitm  ofiendtt. 
7  7  7 

  7_   4_  _}_ 

49  1%  21 

Adde  21 

Ergoin  propofito  exemplo  prtmt  cafus ,  fi primAmpcfiticnem  i44> 

Z  j  multt^li' 


j8i  TRfGOKOMETRX-* 

niuUi,dicempcrftrundtacqm  perinde  cft, 

acfimdiipltcavertmQ0.6-S4-per2o.  EtperconJequehS y  produaum 
multtplicationis  numert  !44  perzo,  conttnct  numerum  verumpo,  z^- 
ciesy  cr  filfum  )4  tiidem  vicies. 

Similucrjfccundam pofttionem  jeS.multiplicemperfalftatem ac- 

qutfiitprimi ,  nempcpet  60. 

FertndeeH,  ac  ftmultipitcaverim  po.(^  iS.  per  Co,  Et  per  confe- 
qnens  ,produ£lummultipltcationisnumert  108.  perdo.  conttnet  nume- 
rum  verumQo.fexagtcs/Tfalfum  iSxtiamfexagies, 

cl^  c^iii  rS.fexagteSy  &  vicieSy  aquipoUent :  ut  jam  ante  demon- 
ftratum  fuit. 

Ergo  ftprodu5ttmnumeri  144  pcrio.fuUraxero  de  produclonu- 
meri  108  .per  6o.falfumnumerum  .c^uiprtmoproduUo  adhArehat  ^to^ 
tditer fubtraxero ;  ^  infuper  verum  numerum  vtciesjubtraxero.  Re- 
fiabit  igitur  vertu  numerws  quadragies:  quantum  Jciltcetrtfiahtt  de 
Jalfitate 6o.poslfuhtraclam fa  fttatem  20, 

Ergo fic^uodrefiat ypostfubtraciionemunitisproduciiahaltero , per 
id  quod  refiat  post  fuhtrailtonem  untu^  falfitatisacquifit^  ahalteray 
dwifero  \  neceffario  vertis  numeriu  exihit, 

Vrorftu  adeundem  modum  in  fecundo  cafu  :fi pofitionem  primam 
^4.multiplicempirfalfiiatemfecundam29,pertndecHyacfimultiplicA^ 
^vcrtm2op€  go.mintus6. 

Ergo  proiuctum  $4»  per  20.  continet  verumnumerum  go.  vicit 
nnnnsfaifj  numero^6.vtcies. 

Simtiiter^  fipofitionemfecundamj^.  multiplicem  per  falfiiatcm 
acquifitiprimi.ncmpe  per^o.pennde  eft ,  ac  fi  multiplicavt  rtm  go^  mi- 
mu  iS.per  40. 

Ergoprodttiiumj 2.per 40.  continet  verumritmnruh.  go  quadra- 
gies^p^ntnti^falfofumero  iS.  ttidcmquadragies^ 

lam  quadragies  iS.  ^  victes  ^6.  A:^uifolltnt ,  per  antecedtntem  de- 
monfiratignem, 

Ergo^fi  dc produc^p  72.  per  4"^*  ftthtraxtroprtdu^iums^  ptrzo. 

Falfita- 


LlBER      QUIMTUS*  iSj 

FMlJlutc?fifnm0pr0Ju!?0adh4rcntem  totalunfHbtraxcro,  &ihfH  . 
m  fiuwirumz         '  rAxcro:  ACfroindcvcrusnumcrusrC' 
-i^t:Jicutfihh..  ,:j;(atibtiJ20.dc4O.r^^ 

E>gofi  rcfiduumproduciorumdivijcropcrrcfiduum fifitatum^c^ 
quffit^  rum,^0tui  crit  numcrus  vcru^  qujfituf. 

Jn  tcrtto  cjju :  /i pofiiioncm  prtmdm  s  4 .  multtpltccm pcr  falfitatcm 
dcqujtttjccandi,  ncwfcpcrdo.  Pcrtndccrtt  AcfirnHlt^plicavcrcco.  mi^ 
nusso.pcroo.  ProdutiumtgiturcontinchitvtrHmnHmcrum  go.fcxA^ 
gifs^rr.  tnufftl/o  numi  ro  ;6  j<rxagi€s, 

Si pojhtoncm  ficundam  144.  m  iltipliccm  pcr  40,  pcrtndc  (fi ac  fi 
mu/ttplicAvcrimQ0,cir<4  pjr^o.  Produciumigtturcontinchttvcrum 
numcrumpo^quadragtis ;  6rfAlfiims4.(ttamqundragics, 

"^^qutfcxdgtcs^O.^-quadragtcss^.jLqutpoUcnt^pcrfupcrtorcmdc^ 
monfirationcm : atij,adco,quantttmur.o loco dc(H ,  tantumaltcro  loco 
'  rtH :  crpcrconfcqucHS,  fiproductums4  pcroo.  addtdero adprcdu^ 
L .      144  pcr40 :  ag^regatum  nullam  ampltus  falfitatem  hahehtt ,  fid 
vcrum  numcrumgoxontinchttfcxagtei  cr  quadragtes,  hoccsl  centtes. 

Ergo  fi  fummam produclorum  per fummam Jalfitatum  acc^mfita^ 
rumdivifcrOi  vcrumnumcrum  babcbo. 


F    I    N    I  S. 


i  Errata  Trigonomctrii. 

•  Itn-  le.pro  rwn,  Uge,  unt. 

f'l*'-f»-''-f>reK.legeB.l,n.,g.prc36.le<>esg. 
n^*'-^»''i.Uge,rubtenf^f,^fU,dutU/rM 
n-  *^'^\lf'fi-         .  A».  /.  ^r..  cyphLt.iegecyphr.adt.lin. 

f'^^7».Un.S.pr,B.Uge2i^Un.,.6',<,.pro7Mget2. 

^'''tum.  "^^"'"'•^'^^^^^-  4'ratur\uten.f,nusr..gr,, 
ptg.  7S.  Un.  tj,prore^4,  Ugerea^. 

f*g.So.ltr^z.3.i.  H.fro.  S.gr.  9.  Ugegp.gr.  GmiUtera.  Uneay.  /. 
fr02.gr.  t.Ugeji.gr.  ttemproo.gr.g.UgeOS  gr.ficp,,.t22. 
Un.  tt.  t,  t,.  pr02.gr  6  Uget0.gr.pf02.  gf.gJe^Jg.^. 
f  ro  ^  gr.s.Uge^^.gr.pro^.gr.  0. Uge^o.  gr.  prou  gr^o.  Uge%. 

f*g.  S t.  l,n. 6.  pre^t.  Uge 43. 

f'Z*'>Uneit.firdetr,cep,t»tangentihmd:Upunat,,Crnumeresfub 
fi^^tMocc!Uca,utpauU>fofi,  n<mfeUnea23.&c.  ceUocati 

fdg.  g , .  Un.  2e.fro  $2.  Uge  2$. 
f*g  93 .  Un.  uU.  pre  49  Uge  ^g. 

fg.pp.  Un.  to.  &  20.  pro  B.  Uge  C.  Un.  24.fre ^BC.  Uoe^CB. 

ge^B.drUn.iL.pr(,ABC.UgeALB 
f^g.  t,3.Un.  4.fro7.Ugen.  ficfa^.  „4.Un.,2. 
f^g.  „7.  Un.  ,.pr,s.  Uge  ,7.  Un.  27  fro  FF.  Uae  EF 

fg.ttS.Un.uU.prequadra.Ugequadrantes. 
lumpag.  ,20.  Un.  tu  &  23.  pre  7.Uget2. 

f'g'^4.Un.29.pro7.Uge,r.Uf,.3o.frogJege,x, 

f'g^t^6.Un,2i.Uge,fiufers.        ^       ^  ^ 

P»g.  172.  lio,  14. 4dde,  E/,  j.  ^^^^^ 


Errata  problcmatum» 

ng.sM».  6.pro  y^BSr,  lege  ADST, 
pagjJin,i.preTkg«E, 

Quod  multiplicatum. 
Fag,  t6.  lin.  ij.proft.  legefit, 
pag.  4K  lin.  is.pro  legeeH. 
pAg.sg.prodc.kgedC.&antedC.fonecC, 

pag.7<f.ltn.7.froEK.UgeE^. 

pag.uo.lin.t7.&^S.pTO^s.Ugeni.lin.rp,&xo,froaquaUs,lege 
aduantur, 

pag.iiu  lin.M.pro.  (4.  Uge{^o.  &  linesm  14.  duohusUcuprom»- 
ve. 

pag.  \3i.linJ.  &2S.proi.Uge}. 


BARTHOLOMy£l 

S'.l  GRyT^ERGENSlS 

PROBLEMA 

TVM  VARIORVM: 

Geodscticorum, 

Alcimctricorum, 

Architedtonicorum^ 

Geographicorum, 

Gnomonicorum,  3c 

Aftronomicorum/ 

UBRI  VNDECIM 

TRIGONOMETRI^    SVB-  ^ 
jun6li,ad  ufum  ciusdcmon- 
ftrandum. 


Apud  Nicolaum  HofFmannum,  lamptibus 


r 


BARTHOL  O  A(  j£l     P  ITISCI 
Grunhcrgenfis 

PROBLEMATUM 

GEOD.^TICOKVM 

Libcrllnus. 

P    R    ^f^    F    A    T    I  O. 

^Ocr^tes  hunc primtpdUm  CcomctrU  {cujtispATS  esi  Trigonome- 
^tria)finemejjejlatt4eb4t:ut  agrumpUnummetiridtvtdcreg.  pof: 
fti.     Tantt  rhtlofopht  judtaum  jccutt ,  ijhus  gencri^ prohU  xnattbtts 
mcrttoprimum  Ucum  attrtbutmtis.  Cdtcrum^um  vartd  ftnt  rationa 
agrtpUnt  dtmeticndt,  miht  ea, 

fcmpervifa  cH  cxpedtttjftma,      ^  c 
qut  ft ,  vel perquadranguUy 
Zfclpcr  trtanguU  ycclangnla, 
Kamfi duo  UteraincUidentia 
rc£ium  ,  intcr  fc  multtpUces^ 
produclum  multipUcattonis  to- 
tum ,  ertt  arca  quadrangult ; 
dtmtdtum,  triangult  i  ataUbtis 
Ute/tbtds  confiitutt.  Vt  ft  duc  U- 
teraincludittareclu  ABC,  nc^ 
pe  ABy  quituordccempcdaru^ 


4  Problematvm  Geod afttcof vm 

^  BC^.interfc  muluplices^produ^um  muhlplicittio  lotum.  nempt 
2o.€ritar€aqusdra^iguli  k^BCD,  Produclum  veroh^MpltcationU 
dimidiumnempe  lo.eritarea  I riavguli ^BC^ut 'uetex aJiunch dia- 
grammatcliquet.  ^dhtijufmodttgitur  Triangnlaplanar.rUngitU 
quomodo  ager  qutttbet ,  quiformamexa6ie  quadrangulam  rectangu- 
iamnonhabeat.jineerrorereducipoffitydnohfuprohlematihfisojier^de' 
mus.  Vbi  tamen  notandum  €$i,faM  reducttone  non  opu4  ejfe  ut  utrum- 
que  triangulum  relfangulum ftorfim  fnpputetur  fedfatis  effefifoU  ha^ 
fis  trianguli  obliquanguli  per  perpendiculum  multiplicetur.  ijla  e- 
nim  unicamultiplicatio  exhibet  utritifque  trian^ultreclar^Hli  ,  hoc 
eft ,  totius  obliquanguli  aream  duplam,  Exempligratia^  In  triangulo 
obliquangulo  ^BC,  fa£la  redu6iione  ad  duo  triangula  reifdngul^ 
^BFdrFBCMnopus 

efi  i  ut  feorjim  aream  ^     2> 

trianguU     re£ianguU    \  y^t^^^^  \ 

^BFy&iterumfeor-  \  X  \  ^s.  | 
fim  aream  trianguli  \  X  \  | 
re£fanguU  CBF  inqui^    I X  \  ^"^X.  I 

rasJaterAK^F &BF^^   X  ~"  -^'^ 

item  BF(jr  FC  invicem 

multiplicando\fedfatiseUyfi  bafin  trianguU^hliquanguliABC.nempt 
re£tam  K^C.perperpendiculum  BFvelDC.  multipltces.Nam  eofaSii 
ftatim  habebisareamquadranguUreifanguU  AGDC.  cujus dimidiam 
ejfe  aream  trianguU  ohliquanguU  k^BC  velipfafigurx  infpetiio  tedo^ 
cebit.  Seddr  hoc  nOtandum  efi  yfape  quadrangula  triangula  relti- 
gulainurukmfiguram  conjungi  ,ficut  indefixt  trapezium ,  velfimpleXy 
quaieefiK^BCD.  velduplex.qualiafunt  FGHI.^CMNOP.  Inqui- 
hu6  cafibu4  omnibusy fi  iongitudinem  mediam :  quaiis  eft  in  primafigt^ 
ra  reifa  infecunda  ,  in  tertia  xr^  per  iatitudinem  multipU- 
eesy  aream  habebis.v.g.  In  trapezio  k^BCD. 


Longitt^ 


LiderVnvs.  I 
Longitudo  m  fit    —    i  o.  fed. 

mdximaDC,  —    —  i6fed. 

ir^.ped. 

medid^S    —   • —  is^ped. 
LAtitudoK^DvelST    —    —  J^.ped. 

x^reMigitur^BSI^velABCD. eritji.ped.  K^t^^hdt 


V  r 

l/T 


X  £ 


demoHteringrMSiMm  tjrontimdnnotdtM/unto.  T^ncddipjdiffdyqitd 
fropruinfittmti  ndfirijunt  ,prohUmdtd  dccedemw. 

PROBLEMA  PRIMVM 

K^grumpUnum  multdngulum,  cujm  ddtdfnt  Uterduni  cum 
dsdgontis  :feddngult  non  item:  in  7 ridn^uU  re£fdnguU  dtf^ertire, 

a  i  Sit 


ProBLEMATVM  GEODiETICORVM: 


Sitpropoficusagerplanusmukangulus  ABCDF.  Ec  finc 
dacaejuslaceraomnia:unacumdiagoniis  AC,  &  CE.  qu^- 
rancur  aucem  perpendicula  BF,CG  &  DH,  una  cum  feg- 
mencis  diagoniorum  AF  & FC.  lcera  AG  &  GE,  & deiiiqttc 
CH&HE.Ecfmc,  AB;7.pedum,BC^.CD,io,DE,4.EA, 

ly.ACij.DE,!!. 

Dico  pro folutione  T rianguli  ohliquangtdi  ABC, 
Vtlatusmaximum  AC,      —  — 
ad  fummam  laterum  AB,&  BC,  • — 
ItadifFcrentialaterum  AB  &  BC,  • — • 
adfegmentum      —    —  — • 
Quodcmtode  AC.    —    —  — 
Relinquitur 


I. 


i5|AB  7. 
i(^|BC.  9^  

-iSumma.  i^. 

DifFerentiai 


7 


I  O 


Cuiusdimidiumcft AF  • — 
Qupfabtra<aode  AG 
RelinquiturFC      —  — 


—  —  5rc 


Il.Vt  ABlatus,pedum     —    —  7 

ad  AFlatu$,pcdum  • — •  •  

ItaAB.radius  ■ —  < —  looooc 


16 
5 


150 
7 


7^|per4.pl. 
16 

7   

181 


1 3 700000 f^.&c. 
182 


AdAF 


LiberVitvi.  ^ 

Ad  AF.  finum  anguli  ABF    —    7  5 174—48  gr.  5  o'.pct  i.pL 
Guius  anguli  complcmcntum  cft  B  AF.  4 1 .  10, 

IILVt  ABradius  ,  

ad  BF.finum  anguli  B  AF.4 1  .gr.  1 6 

Itahvpotcnufa  AB  

adpcrpcndicuIumBF    —  . — . 
Quodmultiplicatum  pcr  bafin  AC. 
Exliibct  arcam  ttianguh  ABC.duplam  59)90075 

fimplam  19(95057 

fivc  ■ —  29,ooP^^""^  S"*^' 
dratorum. 

^  Simikter  pro  foluttone  Trtdngtdi  ohltquanguli 
ACE,  dico  : 

—  17  AC.  1 5 

—  14  C  E.i  I 

—     ^  Summa  14 
1+  —  1 — 

^'^  DitTcrcntiai. 

-  17, 

-  I4i4 

7-t; 

9|^.  pcr^.planoro. 

II.  VtCE.latus       _     _  M 
adGElatus  . —       —  -j^^ 
IraCEradius    —      —      1 00000 

adCE  finuraanguIiGCE.  —    ^443  9 — ^ogr.  y.pcri.pl. 

CuiuscompIcmcntumcftCEG.  49.  53. 

Pcrprimumplanorum, 

III.  Vt  ECradius  —    —      1 00000 
ad  CG. finum  anguh  CEG     —     ^747 } 

ha 


100000 
^5815 
-  7.pcdu 
4|6077  5.pcr.i.pl. 


L    Vt  latnsmaximum  AE  « —  — 
ad  (ummam  latcrum  AC  &  CE  — 
ita  diffcrcntialatcrum  AC  &  CE  — 
adfcgmcntum       —       —  — 
Qm)dcmtodcAE  • —  — 
Rchnquitur    —      —  — 
CuiusdimidiumcftGE       —  — 
Quofubtrado  dc  AE       —  • — 
Rclioquitur  AG       —      —  — 


PrOBLEMATVM  GEODiCTlCORVM 


Ita  EC.  hypotcnufa   1 1 

adCG.  pcrpcndiculum  8 

Qupdmultiplicatumperbafin  AE  —  17 
ExhibctareamtriaDguli  ACE.duplami^^ 

fimplam  71 


4iio3.pcr  i.pl. 

0045 ' 
50225 


^  Deni^  pro  fohtUne  Trinnguh  ohliquanguli 
CDEydicoi 


Summa.  14 


Vtmaximum  latus  CE  11  CD.  10 

adfummalatcrumGD&DE  —  14  DE.  4 
Ita  difFercntia  latcrum  CD  &  DE  6 

adregmentum  -•   77?  Mi^^tf" 

Qiwlubtracco  dcCE  —  —  ii 

Rclinquitur  — •    "^ri  ' 

Cuiusdimidium  cftHE  —  — •  i|| 

Qupfubtra<5kodcCE  ii 

RclinquiturCH    •  ^iiP^^P'- 


II.  VtEDlatus 


adHE.Iatus  —  i|| 

ita  ED.  radius  looooo 

adHE.finumanguliHDE  —  —  ^10^6^ — ^4gf-5i 

Cuiuscomplcmcntum  cftangulus  HED  6j  % 

Pcrprimum  planorum. 


I 00000 


I  Il.Vt  DE.  radius  

adHD.finumanguli  HED  

ItaDEhypotcnufa  

ad  HD.  pcrpcndiculum  

QupdmultiplicatumpcrbafinEC  — 
Exhibct  atcam  trianguli  ECD  duplam    3  ^\()io-j6 


90719 
4pcdum 
^\6i^i6  pcr  I. 


1 1] 


fimplam 


Books,  Copyrighl©  201  1  ProQue! 
jced  by  courlesy  of  ihe  Biblioleca  N 


Ljber    Unvs.  ^ 

fimplam  i^U)6o^% 

Ciii  adJcarcara  triangiili  ABC    ^9  95037 

 ^ltcroarcamtrianguli  ACE  —  71I.50115 

£chabtbisarcam  totiusaguAiCDE.      i  n  iSoJ,  pcdu  qua- 

draroium. 

PROBLEMA  SECVNDVM. 

J^rum  pUnum mutungulum^  cujusdatAfint Utera c-^ngulicx^, 
tmort  s.dtagonn  ncnttcm :  m  TrtanguU  recJanguU  dtf^erttre. 

Sxpchcuc  agcrplanus  rcdis  icincribus  pcrcranfiri  non 
poirjcrpropccracborcsaucpaludcsinccrjcftas; 


c 


In  co  cafulinca:  angularcs.fi  vcdiagonii,&indcdcniq;pcr- 
pcndicula,  ac  bafcs  Triangulorum  rcftarigulorum  repcriun- 
turhocmodo.  Siccxcmpli  gracia  agcr  planus  muicant;ulus 
ABCPE.-quipridcm.  Ecfincincodacalaccra  AB,7.pcJ.BC, 
5>.CD,io.DE,4.EA,i7.un.\cumangulis  ABC,/o/gr.2',BCD 
M^gr.y5'.CDF^95.gr^5,DEA.nv.gr./.EAB,/igr.29'.QQx- 
rancur  autcm  pcrpcndicula  &  bafcs  Triangu.orum  rcdan- 
g  ulorum  in  co  agro  conccncorum. 


b 


19 


Problimatum  Geod^^ticorui* 

fro folutione  Trianguli  obliquanguli  Ly^BC. 
Primumcolligo&  fummam,  &clifFercntiamlatcrum  AB 
&  BC  Itcmq;  fummam&dimidiumfummxangulorumad 
A&Chocmodo. 

BCy9.  ABC,io8.gr.i'o 
Compl.  71.58'. 


AB,7. 

Summa  16. 
DifFcrcntiaz^ 
Dcinde  dico : 


Dimid.;?y.y^i 


Vtfummalaterum  AB  &  BC 
ad  difFerentiam  corandtm 
Ita  tangens  35  gr.59'. 
adtangentem 

Cuius  rangentisarcusTcIanguluicft 
Quoadditoad 

Emciturangulus  BAC  vcl  BAF 
Cuius  complemcntumcftangulusABF 
Subtracflio  vcro  codemangulo 
dc  angnlo 

RelinquiturangulusBCA  vclBCF 
Cuius  complcmencum  cft  angulus  CBF 


2 

71610 


35-  59' 


41- 
48. 

5- 
55- 

30. 

59' 


lOi 

50. 
1 1. 

59' 
48. 

I  r.pcr  f  .pl. 

II.UC 


41.  Vt  AB.  radiuf 

ad  Bh.  linum  anguli  BAF.41.gr.  1 0'. 

^5815 

Ita  AB.  pcdum 

/ 

id  Bl*.  pcdum 

tf0775pcr. 

i.pL 

Ill.Vt  AB.  tadius 

I 00000 

ad  A F (inum aucyiili  A B P  aK  or  ers* 

75180 

Ita  AB.pcdum 

adCH.pcdum 

5i 

i(>9(>o.pcr 

..pL 

IV.VtBC  rtdius 

I 00000 

ad  FC  finum anguli  FBC.  5 9  jr. 1 1. 

8589(» 

JuBC.pcdum 

9 

ad  FC.  pcdum 

7 

7}0(r4 (pcr  i.pl.) 

Qup  addito  ad  AF. 

5 

169(^0 

FitAC. 

>} 

00014 

Quoraultiplicatopcr  BF. 

4 

60775 

Exhibcrarcam  trianguli  ABC.duplam. 
Ergo  area  trianguli  ABC.nropIa  cil 


591  90 

i^lioo*  pcJumquadra- 
coruna. 


PROBLtMATYM    GiODiET  ICOR  VM 


(  Deinde  fro  foiutione  T ridnguli  obliquaiu 
guU  f^CE. 

Prifnum,  dcangulo  EAB    8i.gr.  19'. 

fubtr^hoangulum BAC  — r      4i.gr  ro. 

Etrelinqiiiturahgulus  CAG  — -  ^ogr.  19. 
Dcindcprolatcre  AC.nupcrinvcnto  i  ^loooi^.airumo  i^.fra- 

ftione  fciliccr  joocco  ncglcdla ;  quijjpc  qua:  fcrme  nullius 

fit  momcnti. 
Deniquc  dico  per.  I.  pL 

VtAC.radius        -^*     :   - —        1 00000 

adGC.finumanguliGAC.40  gr.  19.    —  (>47o« 
Ita  AC  pcduin       —       —        —  15 
ad  GC.  pcdum       —        —  8I4H15 
Qjiodmultiplicatum  pcr  AE      -  —  ~. 

ExhibctareanvACEduplam    141J98921 

fimplam  — ^  ji\^^^6o 


^ojlrtmo ,  aifolutionem  T rianguliCDE 
accedensi 

Piimum  colligo  fummam  &  difFerentiam  duorum  late^ 

rumCD&DEJtCTT!fummam&dimidiumfumiDa.cluoruni 
angulorum  ad  C  &  E,  hoc  modo; 


LatusCDio. 
LatusDE.  4. 
Summa.  14. 
DjfFcrcntia.(>. 


Angulus  CDE 
Complcmcutum  ad  1  rcdlos 
Dimidium 

Deindedic0pcr3.pL 


8^^.  25. 
45.  12. 


I.    Vr  fumma  latcrum  CD  &  DE 
addifferentiam  corundcm 
Iratangens  anguli  45.  11. 


^4 

6 

93906 


ad  tan- 


LlBER  UnvJ, 

aJ  cangfntcm  ^0145 

Cui  in  Canonc  rcfpondet  angulus  21.gr  5  5 '7 

QiioadJitoadangulum  ^^gr.ii. 

Efficiturangulus  CED  65.gr.  7 

Cuiiis  omplcmcntum  cft  angolus  HDE  i4.gr.  5  5 . 

Quofubtra(aodeangalo  CDE  9hff-5  5 

Rclmquiturangulus  HDC  68  gr.41 
Cuius  complcmcntumcft  jngulusHCD  11  gr.i8 


II.  VcCD.  radius 

ad  HD  linum  anguli  HCD.  1 1  .gr.  1 8'. 

ItaCD.pcdum 

•dHD.pcdum 

m.Vt  CD.radius 

ad  CH  Cnum  auguli  CDH.(j  l.gf.41. 

ItaCD.  pcdum 

adCH.pcdum 

IV.VtDEradius 

ad  HE  finum  anguli  HDE.14  gr.5 

IraDE.pcdum 

adHE.pcdum 

QupadditoadCH. 

FiiCE. 

Hoccft,fcrc 
Quo  mulciplicato  pcr  DH. 

Fit 

CuiusdimidiumcftatcaCDE 
Cui  addc  arcam  ACE 
Iccmarcam  ABC 


I 00000 

,c| 

3|^5i5o.per.i.pi. 
I 00000 

9)  ji(>9o.pcr  i.pl; 


4 

1 

9 

I  o 
I  I 

3 

39 


100000 
41077 

(18308  (pcci 

51690^ 

99998 


pL; 


19 
71 

i9 


9575 


97«7 
494^ 

95 


£thabcbisarcamcotiu$agPi,utarKc.  iii{!iio-  pcdumquadra- 


torum. 


Cactc 


r4  PRdBLS^MATUM  'GEODi^ TlC ORUM 

CactcnliH ,  ui:  hoc ob  ler adiicfam ,  angali  agri  plani ,  quo$ 
in  hoc problcmate  dandos  eflc  diximus ,  obfcrvantur vel  per 
Quadranccm,  vcl  per  Inftrumcntam  orbiculare,  doplici  dio- 
ptrainftrudum,  &in/(^o»paitcsdivi(um^  Inquaobrcrva- 
tione,  an  a  vcro  aberravcris  ncc  nc,fic  deprchcndcs : 

Omncs  angulos  circa  agrumobfcrvatos  coHigc  in  unam 
fummam*  Qux lumma,  fi  duplo  plures rcftos  cfFeccrit quam 
funtlaccra,minusquatuorrc£l:is,  juftacftobfcrvatio:  finau- 
tcm ;  erronca* 

Nam  unaqu^quefiguramultangula,  mcris  anguluintcr- 
nis  conftansv  habctad  circumfcrcntiam  duplo  plures  rcdos 
quam  latera ,  minus  quatuor  re£lis,  Q^uia ,  fi  cx  fingulis  an- 
gulis  rcftae  ad  ccntrum  figqra:  diicancur,  totfiunt  in  figura. 
triangula,  quot  funt  latcra^  A  tqui  fingula  illa  triangula  ha- 
bentduosrcdos ,  pcr  49.  p,  u  Ergo  umverfa  habentduplo 
plures  redos  quam  funt  latcra  figuram.*  includcntia* 
lam  quatuor  redlii  triangulorum  iftorum  ad  ccntrum  fi- 
gurx  confiftunt,  pcr &  i  j.  p.  i.Ergo  rcliqui  rcdiadcircum- 
terentiam  confiftunc.  Exempliloco  fitagerquinquangulu^;. 


c 


haftcnus 


LiberUnus*  ij- 
ha6lcnus  a  nobis  dimcnfus.  Is  habct  quinquc  latcra.  Ergo  dc- 
bct habcrc  fcx angulos  rcdos.  Nam  bis  quinquc funt  dcccm. 
Dcccm,minusqnatuor,  funt  fcx,  An igiturhoc itafit,  hoc 
eft,anagcrillccx  noftraobfcruationc  habcat  fcxangulosrc- 
&OS,  vidercjuvat. 

Fucrut)tauccmanguliobfcrvati,/BC.io8  gr.  i'. 

BCD.141.  53. 

CDE.  93.  .  35. 

DEA  1 15.  1. 

EAB.  81.  19. 

Summa  cft  —  540  gf-  o  qux  fumma  cjuac- 
rcbatur.  Nam  firxrcdicfficiuntf^o.  gradus,Scxicscnimpo. 
fuac  540.  lufta  igicur  fuit  oblcrvatio. 

Quod  fi  latcra  aliqua  vcrfus  ccnrrum  fintinflcxa,&:an- 
g;ulum  faciant  cxtcrnum ,  uc  in  hac  altcra  figura  latcra  BG 
fic  CG  vcrfus  ccntrumfunc  inflcxa,  &  angulumfaciuntcx* 


fcrnum  BGC.  Pro latcnbus  illis duobus  BG  &  GC, rcvcra in 
agrocxiftcntibus,  fumc&:numcraunicumlatus  imaginariu 
BC*  &dc  tot  rcftis  quot  habituraeffct  figura  ABCDEfub- 
trahc  anguli  BG  C  complcmentu  ad  duos  re£los,hoc  eft,fub- 

trahe 


/fl  '    PrOBLEMATYM'  GEOI>i£TlCORVM 

trahcfummamangulorum  GBC  &  BCG.  dereaisinfigara- 
ABCDE  exiftentibus;  reiiduum  erit  fumma  angulorumin 
figuradataconrentorum.EKempIigratiarfiangulus  BGCfit 
i5jo.graduam,fummaanguIorumGBC&:  BCGerit  io.  gra- 
duum.  Defex  igiturredtis  quicompetunt  figurxquinquan-, 
gulcE  A  BC DE,hoc cft,de  540  gradibusjfi  fubcraxcris.30. gr:^- 
dus,  reftabitfummaangulorumin  figura  ABGCDE  conten- 
torum  510.gr.  Caitfamvelme  taccntcin  telliges,  fi  oculis  non 
limis  figuram  propofitam  jnfpexeris* 

P  P  E  N  D  l  X. 
K^ntequam  hnnc  librumxondudAm  :faucu  te  moneo ,  lcdlor^  quif^ 
cfHises:  Ji geoditfi.tm.^Kercercvelis,  utetiam  atg^  ttiam  ttkixaveas 
%'ulgarii'loerrore  circumforaneorum ^odstarunt:  quiqtiosagrosuf^ 
dem  pafibusohamhulaverint,  eos aquales  ejje  cenjent.  cenfura, 
quamjit  inio^ua.velex  hoc  exemplo  dtfces : 


4 
A 


 4v 


I 


rxi 


SintduoagriABCD,drEFG,  utrig^hahentes  in  circuitu  decemfe- 
dasfedecim,  Etft  ager  ^BCD,  quadratu^.  EFG,  triangulai  is.  Dico 
a-eam agri EFG,multoeJfeminoremyquam(itareaagriABCD,  2{am 
areaquidem  agri  ABCDfi  latera  i^B  &AD,  in feje  mutuo  ducas,  tn^ 
venietureJfefexdecimdecemfedarum.AtareaagriEFGfiperfendtcU' 
lum  FH  4yducas  in  bafin  alterutram  EH,  velHG,  nonnifiduddecim 
decempedarum  ejfe  deprehendetur^CMagna  igtturimunaaffictetur  ,fi 
quis  eodemprecio  agrum  EFG ,  quo  agrum  ABQD ,  velemerft.veUon^ 
duxerit,  ^atuor entm duempcdisloiis  in  tam parvo  agro defrauda- 
bitur^^anta  tgitHrfrAmfutura  ejjet  in  agromagno  ? 


BAR^ 


 Jf^. 


B  ARTHO  LO  MJEl  FlTlSCr 
Grunbergenfis 

PROBLEMATUM 

ALTIMETRICORUM 
LibcFlInus* 

Prafatio» 


PRohUmstA  dltimetricd  zocahulo  minns  quidcm  Latino  ,/cdtamen 
ufitatOy  vocamm  ea,  qu4t  funt  dc  dimenfione  dtjianti^  altttudi- 
ftu,  AtQ.  h^fotenupt  quarumcung^  rerumfub  afpeclum  noflrum  caden- 
tium.  dtmenjio  per  z  arta  tnflrumenta  ficrt poteiL  Nobif  vtfum 

tsi  ojiendtre,  quomodc pat perquadrantem  uJitatum,J^orfum  autem 
profitfacile  tntelltgent  tt.qui  ex  vocationedtvina  dthent,  C/tteru  expo- 
ncn  fton  eH  offictt.nec  tnflttutt  nojlri. 


PROBLEMA  PRIMUM. 
Datadtjlanttay  a/titudineminvenire. 


Sit  data  diftantia  turris  GB ,  ncmpc  rcdta  E  G  vcl  AC,  200. 
pcdum.  Libcat  autcm  fcirc,  quanta  fit  altitudo  pinnarum 
cjufdcm  turris,  ncmpc  puntli  B,  fupra  oculummcnforisC 
vcl  A. 


c  Obfcrva. 


i8         Problematum  Altimetricorum 

Obfervatis  pcr  quadrantcm  angulis  AKM&  MKL,  quo- 
rumillecftxqualisangulo  ABC,  pcrjS.  p*  !♦  &  hic  angulo 
BACpropterea,  quod  utangulus  B  ACeftcomplementum 
anguli  ABC,  pcr  ji.  p*i.  itaangulusMKL,eftcomplemen- 
tumanguli  AKM,  per  9«  p.  vEqualium  autem  angulorum 
AKM  &  ABCcompIcmcntaMKL  &c  BAC,  inarqualiaeflc 


non  poflunt,pcr  naturam*  His,inquam,in  hunc  modum  ob- 
fervatis :  &repertis angulis  ABC,6o*gr^  lo^m.  BAC,-?^.gr. 
4  o'.  Dico  compendioliflime ; 

UcAC.radius         —  —  looooo  ^ 

ad  BC.tangentcm  anguli  EAC.  icj.gr.^o'.  ^6^61 
ItaAC.pcdum  - —  —  —  200 
AdBC.pcdum  _       _  ii3fo5S. 

per  primum  axiema  planorum. 

#  KOTA. 


'9 


JtAuttA  ACfedAl,  qutapunclum  ^furtUo  C,  nandi perpendicuUre, 
PROBLEMA  SECIINDUM. 
Z>4/4  dtJlanttMy  hjpotenu/am  invenirc^. 


Q  H 


Rurfum fit data diftantia  AC ,  Joo, pediim ,  quxratur au- 
tcmhypotcnufa  AB.quotpcdum? 

O  bfcrvatis  &:  rcpcrtis  pcr  quadrantcm  anguli5,ut  antc,  di- 
CO,compcndiofi(Timc: 


c  2  Uc 


lo        Problematum  Altimetricokum 

VtACradius         _       _       —  looooo 
adAB.fccantcmanguliBAC.^^,gr,4o'.  —  iijog? 
Ita  AC*  pedum        —       _       —  200 
adAB.pedum       —       —       —       —  ^5^i^ 
perprimum  planorum^ 

PROBLEMA  TERTIUM. 

Data  a/iqua parte  diJlantia ,  reliquam  dijlanti^m  invenire. 


Sit  data  pars  aliqua  diftanti^  AC,  vcrbi  gratia,  EF,  vcl 
AD ,  5    pedum :  qu*Eratur  autem  reliqua  pars  diftantias .  per 

quam 


LiberUnus.  ti 
quam  tranfire  jam non  liccat , proptcr  paludcs , aut  foflas  in- 
tcrjcdas.  Afpcda  cadcmaltitudincB,cxutroq-,tcrminoda- 
rxdiftantix,  ncmpc  c  punfto  E&F,  &obfcrvatisinprima 
quidcm  Ibtionc,  angulo  A  KM ,  fi  vc  pc  r  )8,  p.  i.  ABC,  60,  gr. 
20.m.inl'ecundavcr6,anguloDON,fivcpcr  jS.p.t.  DBC, 


44-  gr. 

Primum.de  AC.tangenrc ingali  ABC.  — •    1 7  5  5  5 ^ 
fubtrahoDC.tangentcm  anguliDBG.  - —  9^^568 


Utrcftctdiffcrcntiatangcntium  AD.  —  78988 

Dcindc dico  pcr  47.  p.  r. 

-JJt  AD.djffcrchtiarangcnnum       —  —  7898S 

idDC.tangcntcm minorcm        —  —  96568 

Ita  AD.diftcrcntiaftationura        —  —  ^opcd. 

ad  DC.  diftantiam  ftationii  proximaB        —  n  o  pcd. 

Quam  fiaddidcris  addiftantiam  AD.        —  ^opcd. 

Habcbis  totam  diftantiam  AC.vcl  EG.       —  ico  pcd. 


PROBLEMA  QUARTUM. 

DaU  AltquA  partedtJlArttu,  alttttddtncminz^enire. 
Rctcntis  prioris  obfcrvationis  angiilis ,  angulorumq-,  tan- 
gcntibus,&  tangentium  diftcrcntia,Djco  pcr  47,  p.  i. 


Ur  AD.diffcrcntiatangcntium  —  - —  78988 

ad  BC.  radium  • —  —  1 00000 

iti  AD.ditfcrcntiaftatioDum        —    —  ^opcd. 
ad  BCaltitudincm         —         —  ii^pcd.fcrc. 


PROBLEMA  QUINTUM, 

Data  altqua  partc  difianttd,  hyfotcnufam  tnventre. 
Rctcntis  pnoris  obfcrvarionis  tcrminis  &  angulis  :  pri- 
roum  fubtrahu  angulum  BDC ,  fivc  pcr  prius  dcmonftrata 
NOP,4^,aduob.rctlis  180.  utrcftctobtufus  ADB,  13^.  gr* 

c  5  pcr 


IZ  PrOBLEM\TUM  ALTIMETRTCORnM 

perzo.pa.velquodidemefl-.aJdoangalumDBC,  44*gn  ad 
angulumBCD,9o.utrefultetindeangulus  ADB>  i?4  gr.pcr 
48  p.i.Deindeaddoangulum  ADB,i34  gr.adangulii  B  aC. 
29^gr,-^o.m»  ut  cx  fumma  duorum  illorum  angulorum  16^.  gr. 
4o.m.innote(catarigulustcrtius  ABD,i^*gr.20.m.Deniquc 


dico  per  2,  planorum : 

llc AD.finusanguh  ABD.i6.gv.io\    —  28-111 
adAB.finumanguliADB.134.gr.     —  71955 
Ira  AD.  difFcrentia  ftacionuni       —  — ■  ^o^^fcl. 
ad  AB.hypotenufam        —        —  ^^^z^zh 

Vcl,  fi  malis  hypotenufam  DB. 
Uc AD. finusanguli ABD.i^>  gMo'.  — •    28 1 1£ 
adDB.finumanguliDAB  19.gr.40'.    —  ^9^9S 
Ica  A D.  differcncia  ftationum         —  90  ped. 

ad  DB.hypoccnufara       —       —  ij^syHI' 


'  PRO- 


LlBER      UnuS.  mS 

PROBLEMA  SEXTUM. 

DdtA  .^ltitudine  dtJlantUm :  vfl,  JatM  aliqua  partealtiti^dinu,  re- 
Itquam  alittudinem,  aut  dtfiantiam,  aut  ettam  hypotcnuf4m,  inde 
coUt^erc^. 

Inverte  prxcedcns  fchcmajficutBC  fitdiftantia:  AC  al- 
titudo:  inftrumento  ad  calum  pcrpendiculi  convcnicntcr 
applicato;  &:calculu$eritidcm. 

P  P  E  N  D  I  X. 

'^neratmihiprapofttumqutcquamde  ^adrato  Ceometrtco  di- 
tere,  Sedqutatnmentemventt,nmb$sfore,  qutetiamifamtheortava 
deftdcrcm:  Enttkt  eampaucts. 


2^  PrOBLEMATUM  ALTrMETRICORUM 

Latera  Quadrati  SK  &c  KL,quorum  illud  umbra  rc<aa,hoc 
umbraverfa  vulgodicitur,  nihilaliudlunt,  quam  tangentes 
arcuum  femiquadrantc  minorum. 
Itaque  fidicas: 
Ut  AL,  fcala  tota  ad  LR,partes  a^quales  umbra^  verf^ : 

ita  ACdiftjmtia  ad  CB,altitudinem, 
Perindeeft,acfidixeris: 

Ut  AL,radius  ad  LRtangentem ,  ita  AC,  diftantia  adJBC, 
altitudinem* 

Ideo  autem  fufficiunt  tangentes  arcuum  fcmiquadrante 
minoru ,  quia  eadem.eft  proportio  tangcntis  ad  radium ,  qux 
radii  ad  tangentem  complementi :  per  compcndium  calcuU 
trigonomctrici  tertium*  Vnde  h^ec  duo  fequuntur. 

I.    Si  dicendumfit* 
UtDP,adPV. 
codcm  effedu  dici  poffe : 
UtTCadOD. 
nec  dcfiderari  in  taHcafutangcntem  PV. 
Si  omnino  defideretur  tangens  P V  vel  OX, 
facilc  hancvel  illam,reperiri  pofiTe. Nam 
UtTO,adOD,itaDP.adPV.  & 
Ut  WP,(cui  xqaaHs  eft  RL)  ad  PD,ita  DO  ad  OX.  Tunc 
autcm  dcfidcratuF  interdum  tangensPV,  velOX,  quando 
dimenfio  fitper  duas  ftationcs.In  eo  enim  calu,fi  forte  dicen- 
dum  fit: 

UtVW.adWP,  ita  AD,adDC,vel: 
UtTX,adTO,itaAD,adDC,prohbitu^ 

Tangcntem  P V,vcl  OX,  notam eflTe oportct :  ut  inde  dif- 
fercntia  tangentium  primas*  &fecundx  ftationiscHci  polTit, 

five 


LlBER      UnuS.      '  >j 

fivcilLrtangcntcsfintip(brum  angulorum  vifionis:  utVP, 
(boc cft ,  K L;  &:  P  V  , fi ve complcmcntorum ,  ut  OT  6c  Cx' 
Namid  pcrindccfl:. Quia 

1:    Triangubcompollca  DXTO  &:  B ADC . funtxqui- 

anguLipcr^r  p.i  Ergo: 
UtXT,  ulTO,ita  ADaj'DCpcr^(^.&:47.pp. 
!!•  Triangulacompofica  DV^JTP  &  DB2C,filntxqui- 

ani^ula  prr/8.p.i.Ergo 
Ut  VV^ad  WP,ita  BZ.ad  ZCpcr 4^.  ^4.  pp.  j. 
UtautcmBZ.adZC  ita  AD,ad  ACpcr^j.p.i.quiancm- 
pc  rccl.i  DZ,  cfl  parallcla  bafi  A  B  inTriangulo  A  BC^ 

Ergodcniquc: 

UtVW,ad>XT,itaADadAC. 
Nam  qua:  convcniunt  uni  tcrtio.  ctiamintcr  fc  convc- 
niunL 


F   I    N    I  S. 


d 


BAR^ 


BARTHOLOM^l  PITISCI 
Grunhergenfis 

PROBLEMATUM 

ARCHITECTONICORUM 
Liberllnus^ 

P   R         F    A    T   I  0«, 

'12Tiamin\^rchite6fura  Trigonometria  nfumhahet: priffertimm 
•^K^rchiteSlura  militari.  ^od  ut  ChriflianU  militihu6  ojlen- 
'  derem^Princepsvere  CHRISTIANFS,  domm  K^nhaltinA  co^ 
lumen  at^  decu^ ,  a  mepofiulavit ,  &fuppetias  etiam  adeam  rem  mihi 
tulitytamexcelfoingenio di^its.  TantiigiturPrincipis  drfavoreex^ 

fitattis  manudu^lioneadjutHs  yfaciam  .oiuodalioquimimmefailu . 
THs  eram. 

PROBLEMA  PRIMUM. 

^  'Data  multitudinelaterum  arcis  regularis,  quantitatem  angulorum 
iinumferentia  reperircj. 

Arcemhicgeneralitcrvocoqucmvis  locu  munitum.Nc- 
quc  enim  aliud  vocabulum  Latinum  fuppetit.  quo  cxpri- 
mam  id  quod  Gcrmanicc  dicitur,  ^«K  ScpMHgr* 

Arx 


Arx  rcgularis  cft.  qua:  arqualibus  &:  larcribus  &:  angulis 
conllar,  vcrbi  graria,  quaruor,quinq; ,  (cx ,  feprcm ,  ofto ,  &:c, 
Nam  trium  laterum  &:  angulorum  arx  nullius  cll  prccii.  Ncq; 
quaruorlatcrumarx  multum  valct.Igituradmmmiumquin- 
que  latcrum  6:  angulorum  clTc  dcbct.  Quopluriumautctn 
cft  angulorum ,  co  cft  ad dctenfioncm  commodior , ut  doccc 
Spcckclius  ArchitcdurxmilitarisGcrmanicxfol.17,  A.§«2, 
fccundarcditionis,  dcanno  i/pp. 

In  rali  igitur  arcc ,  data  multitudinc  latcrum,quantitas  an- 
gulorum  circumfcrentix  rcpcritur  hoc  modo. 

Circulum  totum  arci  circumfcriptum,  qui  circulus  fcm- 
pcrponitur5<^o.graduum,dividepcrmultitudincm  latcrum, 
&  quotum  a  fcmicirculo ,  hoc  eft ,  a  duot  us  reftis  fubtrahc : 
quodrcftar,critanguluscucumtcrcntixarci$. 

Ratioprxccpti  patcbitcxfubjcilo  cxemplo.  Sitarxfcptc 
angulorum  EBC.  Totus  circulus  dividatur  pcr  fcpte :  quotus 


crit 


Zi  PrOBLEMATUM  ARCHITECTONICORUM 

crit arcus  BC^  menfura anguli  B AC.  quo  detrado  de  duobus 
redis :  in  triangulo  plano  quovis,atq;  adeo  etiam  in  triangulo 
ABC^exiftentibus;  relinqueturfummaanguloium  ABC  & 
ACB .-quorum angulorum  unufquifque  efl: dimidium  anguli 
circumferentias  porftrufturam.  Ergo  fimul  fumtiexhibent 
ipfum  angulum  circumferentiip. 

Praxisc 

3(rogr.(5i.gr..  iSo.gr^ 
7  BAC.  ii-gr^W/. 


35 


10  ii8.gr.  34.  17". 

7  ABD.    ^4.gr.i7'.  rh 

~  BAD.    25.gr.4i^  5^"h 
60 


180  (i^' 
7 

^  

40  • 
7 

±i_ 
5 

60" 


300  ^3''  fcri- 
7 


2i 


20 


PROBLEMA  SECUNDUM. 

Data  c^umitate  laterum  muregnkru,  dUmetrum  ctrculi  cir- 

tum/cripti. 


L  I  B  E  R      U  N  U  S.  2^ 

fi^frifmpti.fimul.i  pcrpcnduuUrem  snlaJujarcu,  atgMncareamAr- 
cUinvenirc^, 

Quanrirarem  larerum  fingulorum  uniufcuiurquc  ar- 
cis rc^ularis Spcckclius  vulrcflciooo. pedum.  Irali conrcnri 
lunr  800.  pcdibus:  urrcfcrridcm  SpcckeliusfoK  24,  Bclgx 
varianr.  Q^ucm  nos  fcquamur,  adTrigonomcrriam  nihil  m- 
rcrcft.  crgo  Spcckclii  numcrum  rcrincbimus,quo  rcrenro  la- 
cus BC  crit  looo.pcdum  : cjufquc dimidium  BD,erir ^oo.pe-- 


cfum*  Quo  dato,  facilc  crir  larus  AB  &r  AD  in  triangulo 
ABCjqua  duo;am  rcqu>runrur,invcnirc.  Nam  inrriangulo 
B ADomncsangulidarf  funr  pcr ProblcmaanrcccJcns.  Po- 
fitoigirur  larcrcdaroBD.  pro  radio  (facilioris  calculi  caufa) 
larus  A  b  crir  (ccans,  A  D  rangcn<;, angul?  DB  A .  Qui  angulus 
in  propofiro  cxcmploarcis  lcprcm  angulorum  efl:  <^4.grw7'. 
8''-[.Sccansaurcmcjusangulicft  i^o^/^^ji.tangcns  207^51^5, 
Dicu  Jg'rur 

d  3  •  Pro 


50      Problematum  Architectonicorum 

Pro  inventionelatcris  AB. 
lIcBDradius  • —         looooooo     15047^51  • 

adABfccantem  — •        1^0^-76^1  500 

itaBDpcdam  • —  500  ~Ji\JU6ooo 
adABpedum       —  ii^i\^Si6 

Pro  inventione  latcris  A  D. 
Ut  BD  radius  - —      looooooo  1  lOjC^i^^ 
ad  AD  tangcntera    —     lojG^i^^  500 
itaBDpedum        —      500  17^8777^77^ 
adADpedum       —    1038I  25975I 
 Qupd  multiplicatum  pcrBD  ■ —  yoo 

cxhibet  aream  Trianguli  ABC.  5  1 9 1 Z9I87 5 oo^ 

Qu.a2  area  mulriplicara  per    7  .  . 


cxhibet  areara  totius  Arcis    3     3 5?09|  1 2 5 

Speckelius  in  arcc  feptem  angulorum  pofito  ano  laterc 
1000.  pcdum  invenir  rcmidiametrumii^y.pedum.  Atinvenirc 
debuitiif  2.pedum,errorefl:.3.pedum.  Inarce  odlo  angulorum 
fcmidiametruminveniri^oo.pedum.  Atinvenire  debuit  130^. 
pedum,crroreft(^.pedum.Inarcei^.angulorumferoidiamcrrum 
invcnit  258o.pedum.atinvenircdcbuiti;^5.pcdum,erroreft  17. 
pcdum.  Tantum  trigonometria  mechanicis  operationibus 
praeftat. 

PROBLEMA  TERTIUM. 

Partespr^cfuasarcis,  nempecortinarK.factem,  alam&anzulum 
fropugnaculireileconjluuere. 

Cortinaeftlineafivc  longitudo  valliintcr  duobropugna- 
Trllp  ?^?^f  q^^Ii^  hic  linea  EF.  propugnaculum  eft 
^t.HRS.  facics  propugnaculi  eft  GH.ala  FG.  collum  FC. 
Angulus  propugnaculi  eft  angulus  GHR.  Qui  angulus  vulgd 

dicicur 


dinmrnngulusdcfcnrus,  fivedcfcndcndus:  rcfpcau  anguU 
KOH,qui  vulgo  dicitur  angulus  dcfendcns» 


Pofito  fjptur  latcrcarcis  BC  iooo.pcdum,SpcckcIius  cor- 
tinam  vult  efle  joo.facicm  400.  alam  lyo.  pcdum* 

Alii  a  facic  propugnaculi  incipicntes  cam  volunt  cflcin 
arccmaxima  400.  in  mcdiocri  3^0.  inminima  300.  pcdum^ 
Deindc  facic  pro  libitu  afTumta,  cortinam  voluntcontinc- 
ic  quinquc  quartas,&:  alam  duas  quintas  facici.  Qu» 

propor- 


5^  PrOBLEMATUM    ARCHITECTOi>- iCORUM 

proportiocuinSpeckclianapropeconvenic.  Namfifacicm  ^ 
40o.pedumclividasinquatuorpartes,hoceft  in  quatercen- 
cum  pedes.cortina,(i  (it  500  peditm,exa6te  contincbit  quinq; 
talium  partium»Sineandcmfaciem  ^oo.dividas  in  quinque 
partes,  dusequinta^  efficienti(jo.pedes.  qua'  parum  abfunt  a 
ijo.  pedibus. 

Alii ,  divifo larerc arcis  in  quinq;  partes,  cortinx  tribuunc 
hujufmodi  partesj.  faciei^.ala:  c;  fhocefl:|cortina'.)  Qua 
ratione  collo  propugnaculi  utrinque  relinquitur  pars  una. 

Angulum  propugnacuH  Speckehus  fempcr  vult  cfTe  rc- 
ftum.Erhardus de  Bar le duc uvdem*  Atqui in  arc^ quadran- 
gulavelquinquangula  id  locumhaberc  nullomodo  poteft: 
ucipfimet  fatentur:  imo  in  arce  etiam  fexangula  vel  feptan- 
•guladifficulter.  Ideo  pra:ceptum  illud  dearce  odo  vel  plu- 
rium  angulorum  inprimis  eftintelligendum,  Itah  pleriquc 
angulum  propugnacuh  faciuntobtufum,  quodis  fitcseteris 
firmior,  In  Belgio  funt artifices  nobiIilfimi,qui angulum  pro- 
pugnacuh  pro  ratione  anguh  circumferentix  arcis  varian- 
dum  efre  ccnfent:  fic  nimirum,  ut  quanto  magis  aperiatur 
anguluscircumferentia:,  tantomagis  ctiamaperiatur  angu- 
lus  propugnaculi.  Abfurdum  enim  efle  putant,  ufangulo 
circumfcrr.uicvcrefcence,  angulu^propugnacuh  nonfimuL 
crefcac.  Inarce  igicurquadrangula,- quippe  omniummini- 
ma;  quiaanguluscircumferencia:eftminimus,  nempe  can- 
cumc^o.graduum,  eciamangulum  propugnacuh  minimum 
effevolunc;  Minorautem  nunquam  efledebec,  quam  fcxa- 
ginca  graduum.    Angulus  ergo  propugnaculi  fivc-anguIUs 
defenfus  arcis  regulans  quadnlarcra:  eric  ^^o.graduum,  Quo  . 
pofico  angulus  defendcns  nccefiTariocricijcgraduum.  Sic 
enim  arx  quadribrera  ABCDE  &:c.    Quia  igicur  angulus 
GHF.pomcur^o.  graduum.-atqueadeoanguIusGHD. /o*  : 
graduum :  angulus  autcm  OHD,  eft  4 J .graduum ;  quippc  * 

quahs 


qiiali.sangulo  CDQ, propccrrcaas  OH  5c  CD.paralId.is. 
idwoangulus  OHG.ncccllariocft  ij.graduum.  Nam  ^^0^ 


fubtrahas dc 44  rcftant i ^  '  A tqui  anguli OHG  fivc  OHT&: 
OKTfuiltxqualcs;  pcr ftrucluram.  Ergo  fimul  rumticom- 
plcnt  5 o.  gradus :  quibus  dc  1 80.  gradibus  fiibtraftis ,  rcftanc 
pro angulo KTR i jo, gi^dus :  Quod dcmonftrandum  crat. 

Inarccigiruromniummima,ncmpcquadrangula,ubian- 
gulus  circumfcrcntix  cft  rcdus :  angulus  dcfcnfus cft  ^o.  dc- 

tcndcnsiso.graduum,  Incxtcrisarcibus,quxangulumdr. 
cumfcrcntix  habcntrcdo  maiorcm,  angulum  dcfcnfum& 
dcfcndcnrcm,fccundumiilos,ficinquircs. 

Subtrahcangulumcircumfcrcntixminfmum,hoccft^o. 
gradus ,  ab  angulo  circumfcrcntix  propofitx  arcis :  rclidi  di^ 

midiumaddcadminimumangijIumdcfcnfum,hoccftadi^o. 
gradus;  idcmquc  dimidium  aufcr  a  maximo  angulo  dcfcn- 

^  dcntc. 


H         PROBLEMATUM   ArC»ITEG  T  ONIC  ORUM 

dentcnempcaifo  gradibus;  &acquiresifl:a:  quidcm  opera- 
tione  angulum  dcfcnfum,  hacvero  angulum  dcfendencem 
propolirx  arcis. 

Exemplum  primum  arcis  quinquangulx. 

3<ro  (71  gr.                  180  gr. 
1  _72  

Ai   108  Augulus  circumfcrcnri*.. 

90 


10 


i! 


dimid.  5? 


60 

6^  Angulusdefcnfu^. 


150 

Idcdimid.9 


141  Angulusdcfcndcns. 

Exemplum  fecundum  arcis  fexangul^. 

^60  ((>ogr.  _  180 

^    60 

110  Augulus  circumfcrcnrias. 

90 


3a 

60 


75  Angulusdcfcnfusi 


150 


135  Angulus  dcfcndcis- 
Exemplumtertium,arcislcptangula^. 
160  gr.  180 

JJ  

fO 


6d 


LliJtR  UnuS. 

ii8.  gr.  34'.  Angiilu$  cifciim- 

90  fcrcnciae. 


3^   gr.  34' 
19.  gr.  17'.  8%' 
1^0  1^5'  60  gr. 


50o;^45  teic. 

7 
18 


79-  gr-  17'.  S'^  Angiilusdcfcnlirt. 
150.  gr. 


40  19-  gr.  17'.  8 


150.  gr.  41'.  51  Angulusdcfcndcs, 


Hac  ratione  angulus  a^fcnfus  non  priusfitrc(flus,quam 
vcntum  fitadarccm duodccim angulorum,  Scd fit  ramcn rcw 
€to  proximus :  quod  fatis  cft:  &:  angulus  dcfcndcns  non  fit  ni- 
mis  obtufus :  quod  planc  vitiofiim  cflet :  Nam  ut  angulus  dc- 
fcnfus.quorccliorco  mclior,iraan^ulusdcfcndcns,qu6acu- 
rior  eo  mclior.  Sic  igitur  anguli  dcfxrnfi  pcrfcdio  curanda  cft, 
ut  anguli  ctiam  dcfcndcntis  pcrfcftioni,quantum  ficri  potcft 
ftudcatur. 

Cxterum.fi  in  inquifitione  angulorum  fcftinandum  fityfu- 
mc  duas  tcrtias  anguli  circumfcrcntia:  pro  angulo  propugoa- 
culi:  necmultum  a  lcopo  abcrrabis:  ut  fcqucns  calculuso-; 
ftcndec. 

Angnlus  cir-   Quadrang.    Q^iinq.    Scxang.    Scpr.  Ov3ang. 
cumfcrcntix.        90.  108.         110  121;. 

llnarcrria  jo.  ^6.  4C.  4; 

Duxrcrtix  60.  -^i.         80.  86. 

c  Porro, 


Jtf  PrOBLEMATUM  ARCMITEGTONICORUM 

Porr6,di£la  proportiolinearum  &anguIorumfimul  qui- 
dcmconfiftercpoteft,  quamdiu  principium  linea?  defenfio- 
nisincertum  relinquitur,  nec  ad  concurfiim  alx  &  cortinx 
alligatur.  At, fi  lineam  defenfionis  ex  ipfo  concurfii  alx  & 
cortina?  perpetuo  dn£l:am  velis,certa  linearum  fimul  &  angu- 
lorum  proportio  obfervari  non  poteft.Nam  fi  dixero : 

Multiplicatio. 
5  ~-  iooooooo|3oo&c. 


llc  cortina  3^ 
ad  alam  |. 
itaradius  10000000 
ad  tangente  2500000, 


4  I         I  4 

Divifio  pcr^. 

I  —  300ooooo[5oo  S^c. 


5 


1 2 


30000000  (2500000- 
1 2 

^'4 

Pfodibit  anguliis  acor-  60 
tina  &  linca  dcfcnfionis       1 2 
comprchcnfus.  1 4  gr. 2'.  i  a. At debcbat  cflc 
In  quadrangulo  15.gr. 
/        Inquiftquangal019.gr.  30'.  ^ 
In  fcxangulo     22.gr. 30'. 
In  feptangulo     24,gr.^9'.&:  ficdcmccp$: 
Igitur  intalicafii>  quando  nimirum  linea  deftnfionis  cx 
concurfii  al^&cortin»  duc^daeft,  vcl  linc^  angulis,  vel 
velangulilineiscedantoportet.   Quod  fiergoangulosrcti- 
nerecupisinconcu/Tos,  ala:  quantitarem  pro  fingulis  mult- 
angulispeculiariterinquiras.hocmodo.  Angulusacortina 
&lmeadefenfioniscomprehenfus :  ncmpe  in  fchcmatetcr- 
tioanguIusGBC:  cft,utmododiximus : 


Inquadrangulo  ifgr. 
Inquinquangulo  i^gr.^o'. 
In  fcxangulo       2  2gr.3o. 
Infcptangulo  24gr.35>. 


rangcntcs  illotum  angulorum  funt. 
2679492. 
3541 

41421 36:. 
4588917. 

Dico 


Dico  igicur: 
Pro  qaadrangulo. 
Ucradius.  looooooo 
td  rangentcra.  i6y<^^<^i 
Itacortina.  3 
ad  alam.  ^ 

Pro  <}uinquinguIo. 
Urradiuf.  1 0000000 

adtangcnrcm         3541  iZ6 
Itacortina.  ^ 
adalam.  j,cS 

Profcxangulo. 
UtradiuJ.  1 0000000 

adrangcnrcra.  ^i^ii^^T 
Ira  cortina.  3 
adaJam.  ^f. 


5—5 


|8o3847(^- 

— 0 

I  |ooooooo 

3541 18^- 

-5 

1  [0^13  558— 

-3 

i|ooooooo 

414113^— 

-5 

5— 

'5 

I  |i4Z<i4o8 


t  }  Pro  / 


3?       Problematum  Architectonicorum 

Pro  fcptangulo» 
llcradius.  looooooo        |  ^5^^9^7—^^ 

adtangcntcm.        4588917        1  l^J.  

Iracortina.  3  |  i\^7^^7^^ 

ad  alam.  Scc.  \ 

Ala  fic  invend,  fi  faciem  vis  immutabiliter  cffeduarum 
partium,qualium  cortina  eft  trium^variabit  coUum ;  &  quan- 
titas  ejus  lic  reperictur : 

I.  Ut  GRradius ad  finum  GO, 

ItaGH.i.adGO  

Quoadditoad  GC  

FitOC.velHP... 
ri.Ut  GH.  radiusad  finum  HO 
ItaGHa.adHOvelCP--.- 
III.  Ut  HPradius  ad  PDtangentem 

Ita  HP  partium  ad  PD 

Quodemtodc  CP. 

RelinquiturCD. 
Tlxcmplum  hujufce  calculi  videbis  infra,fub  finem  proble- 
matis  decimifeptimi* 

PROBLEMA  QUARTUM. 

^uAlefcunq^  dentur,  cortind.facies^  ala,  at^  angnltis^profugnaculi: 
quanta  futura  &  in  quam partem  cortinacafnrd  ftt lineadefLnfonis, 
invenir^, 

In  priore  fchemate  problematis  antecedentis  latus  BC  fit 
latusarcis  feptangula^.  Angulus  igitur  B  A  C  erit  51.  gr.  2$.  45"* 
Angulus  vero  B  AD  i^gr«  4z.  quippc  dimidius  anguli 
B AC,  Angulus denique  ABD erit <^4.gr.  17'. 8"| :  quippean- 
guh  BAD  complementum:  omnia. pcrproblemaprimum. 
PonaturjamanguluspiopugnacuhGHR84.gr,i6'.anguIus 

igitur 


LlBER  Uku», 


}9 


igiturGHCcrit42.gr.8.QuemfirubtrahajabaneuloOHC 
quicftxqual.sangulo  DCA.  ^4  gr.  .7'.8'f  rcftabitan^ul»; 
i^HU.22.gr.^ .8  J.Cujus complcmcntum cftangulusQGH 
^'■•.^'^JLVi-  cui  xquatur  angulus  FGI.  undc  liquct 
tnangula  QGH.  &  FGI.  ciTe  prorfus  xquiangula.-  quod  & 
ftruftura ind.cat.Porro,ll angulum  QG H ^.gr./o.c," '  fub- 
trahas  a  duobus  rcftis.rcftab.t  obtu/us  FGH.  1.2. gr  9'  r» 
S.  cundemanguIumQGH.vclMOHduplumluma;.habc: 
bi5  obturum  KOH 1  j  y  .gr.41'.  43".  Deniquc  fi  angulum  DC  A 


Problematum  Architectokicorum 
^4,gr.i7,^''f  fubtrahas  a  duohus  reftis,  hahcbis  obcufum 
FCH.iiy.gr,  4/^5 Atqucicaomncsanguli  in  liacfigura 
noti  erunt. 

De  lateribus,  datum(it'latusarcis  BC*  1000.  cortinaEF 
joo.  faciesGH.  400  alaFGi5o.pedum,exSpcckeliiinfl;i- 
tuto.  Lateraigitur  DF&FCfmguIaeruntiyo.pedum. 

Quibus  ita  pofi  tis  primum  inquiratur  longitudo  linea?  dc- 
fcnfionis  IH,  hoc  modo :  In Triangulo  IGF.  datum  eft  latus 
GF/50*pedum,datifuntetiamanguli  FGl  &  FIG:  illc  qui- 
dem(^7.gr.50'.y  i"f  hicvcro  tugv.  y.8"|.  Ponaturigiturlatus 
datumFG^proradioi  Quo  faftolatus  IG  erit  fecansanguli 
FGl.^7.gr.yo'.yi"|.  Atqui  iliius  anguU  lecanseft  z6^iozi6^ 
Dico  igitur 


UcFGradius  looooooo 
ad  Glfecantcm  16^10116 
itaFGpcdura  15.0 

16^10116 — 6 
I  ^0—6 

1  31(joio8oo 
16^  loi I 6 

adGIpedum         3  97 1 80  3 14 
Qup  addito  adGH  400 

397I803  2400 — 0 

cfficiturlH         797I80324    longitudo  Imex  detenlio- 

nis:quamcirciter  Soo.pedum  artificcs  effe  volunt,  nempe 
pro  idu  bombardx  furca  fuftentatx. 

Deinde  inquiratuc,  in  quam  partepi  cortina:  linea  defen- 
fionis  incidat.  h» e.  quantum  diftet  pundum  I.a  pun£to  E,  fi- 
ve  quantafit  reftaEl? 

Eaqjinquifitioinftituatur  hocmodo* 

In  eodem  Triangulo  IFG.  &:  codcmlatere  FG  pro  radio 
pofito,utIGeftfecans,  italFefttangensanguliFGU  <^7.gr. 
5  o'.s^'h  Atqui  tangcns  illius  anguli  eft  24)  6^610  Dico  igi  cur ; 

UtPG 


L  1  B  I  R      U  N  U  S.  41 

U  PGra.i  is  icoooooo  1  145^1(^10—8 

a  :  Firang  4jtrm  14561(^10  ^vo-  6 

^^^^^»'^^^'»'"  [52  |~TTIS,  jojo^ 

aJHprdum                  56^.4^915]  14^61^1 
__^aH^rtradoderE  ^oo^oooooj-J^^^^ 

Ki  4i..c^iii  iii  hl  j>.uuii^  1  3  1 1 5608  5,  (t  irai.tia  ii.it.i  I.«k  jrdc- 
tcnfioni^abala.  C^.HTidin:ant...ma!ii4rnlices  inulromino- 
rwm,ncmpctantum  duodccirnpedumaurc  ircirrr:  nonnuUi 
ctumplancnuIlamcdevcKmt;  Atmvcniavcxemplav  vaar- 
cmmcxactlliaic  mumtarum,m  qu.bus d.ftantia  E'.  fitplus 
quamioo.pcdumA  perparumamcdiocortinxdiftct. 

PROBLEMA  QlIiNTUM. 

Ex  iffdcm  Jatis ptfnclum  dccujfttionis  dttarum  line.irtim  dcfinfio- 
r.'     /  int  ttfn  cr  i  Utcrc  a;  cis  cr  ab  extrcmitatc  aU  diJUt  jnvehtre. 

Punclumilludinhocnoftrofchematc  &:pundum  O.  di- 
ntiac;us  .i  laterearcis  cll  rcdi  nO.ahextrcmitatc  veroa- 
LxredaUG.  Hx  igitur  dux  Imearncmpc  rcda  DO&rrcda 
OG.hoclocoquxruntur.  hivcntio  autcm  carum  totacon- 
fi(hcm(oIat!onctrianguh  lOD.inquoquialatus  lD.;am  no- 
tum  cft,  vclcertc  notum  cllc  poccll  pcr  PioblcnvA  nnrccc- 
dcns.  Nani,(i 

nrpcrtam  ibi  rc<3am  EI  131150^85 
lujciaxcfisarcdi  ED  i^oj 

RcaaburcdalD  1  18I4591 

Pono hoc latus  I D  pro  radio.  Qua pofitione latus  DO erit 
tangens,  1 0.  fecans .  anguli  DlO.22.gr.  9  .  8  \  pcr  problcma 
antccedcns.  tangens iuirc  ii  i^!:':^  anguli  q9:  -''~-ij:S*.  fr  c  niis 
ioj^j6()Sy.  DicD  igicur. 


f  I.Ut 


Pkoblematum  Architectohicoruu 


4Q71218 — 6 

^3^87836 
11843915  ( 
82907405 

47575<^^Q  

481215^2718377^20-3. 

II.  Ur 


Uc  ID  radius  —  10000000 
ad  DO  tangentcra  4071228 
ItalDpcdum —  118I43915 
adDOpcdum  ~  48I21928 


LlBER  UnuS. 

IMIcIDudius   -  „000000 
ad  Ofccantcra  —  .0796987 

adlOpcduQi    _  117I8787; 


Kcl.nqu.uiiOG  —  169  91465 
C^oadditoadCF^  400I 
cdxcuu,  OH     —  669>M67 


1 1 


4J 

"84591  j  —  j 
 J_2796987  —  1 

8190740^ 
9t7Ji5io 
'06J9J1J j 

71065490 
10659515 j 

81907405 


"7:87859;6i84,o^:Z7 

raOBLEMA  SEXTUM. 
ExtTfmerum  pr,pugnaculor,tm  d./Iamiam , /?  im.kfm  rf  i 

'''^'^'^rdtamextremapropugnacuUcountiiememytnveure. 

Exrrcma  propiignacula  voco  cxtrctnirarcs  fivc  cufpiJcs 
propugnaculorum,  ncmpc  punda  K  &:  Hc,uorumpunao- 
rum d.fbnt.a ab .n viccm c(t rcda  KH , cl./lant.a vcro corun- 
dcm  illorum  pundorum i fuis ccntris , hocrft.  a ccntris nro 
pugnaculorum  B  &  C  funtrcaa:BK&  CH.cJ.ftanr.aporro" 
puncturumillorumaccntroarciscilrcfta  AK  vcl  AH  pcr 
pcr.dic  laris  dcniquc  a  ccnrro  arcis  in  rcftam  KHcfhcda 
AM.  Adquasl  ncasomncMnvcniendumopuscft lolutione 
tnangulorumGQH&AMH. 

IntrianpdoGQH.pra-rcromncsanguIosnoracftct.am 
hypotcnula  GH.  qua  pro  r.idio  pofica  Ijtcra  G  O  &•  QH  func 
finusoppofitorum  iplis  anguloium,  qui  finus  ua  habcnt  ut 
fequiiur. 


I 
I 


Anguli 


44        Pr.ci .  :..viATu:t  architectoniccrukc. 


K  M   H 


AnguIiminorisGHQjLigr..  5)'.  8"^.finus  eft  3770709^ 
Anguli majoris  GQH  6j.gt, 5 o'  5  1  "^.  imus  cft   9 2(S 1 844. 
Dicoigicur, 

I.    UrGHradius  • —  looooocol 

adGQfinum         —         3770709       3770709  —  6 

 ItaGHpgdum  —        400,'  |   400—4 

adGQpedum  ~  MojSzS^^j  i  so^SiTfcoZ^^ 
QurnddiroadFG      —      i^oj  | 

EfELJCur 


LlBER  UnUS. 


4y 


Effidtur  QF  vclMD  —  300I82S36 
Qiio  nuium  aJdiroad  AD  lo^sji^^y^ 

^^161844 

400 

cfhciLurAM  . —  i53t;|oSSii 

11.  UcGHraJjus         —  10000000 
adQH(inum        —  9161844 
IraGH  pcdum        —  400I 

370I4737600 

adQHpcdum  —  370147376 
Quoaddiroad  MQ^     —  i^oj 

crticiturMH 
Cuj  1$  duplumcftKH 
propugnaculoium  i  fcinviccm. 


610I47376 

1 140I9475  i.diftantiacxtrcmorum 


In  rnangulo  AMH  notajam  fun t  diio  latcra ,  ncmpc  Utus 
AM,i\:  larus  MH,  Noti  ctiam  lunt  omncs  anguli;  ncmpc  an- 
gulusMAH,2y,gr.42'.ji"j.  cjufquc  complcmcnium  MHA* 
<^4.gM7'.  S''i.  l^ofitoigirurlatcrc  AMproradio,  AH  crirlc- 
cans anguli  2 j  gr.4 1 , j  1  ^♦^^ua:  fccans  cx  canonc dclumra eft 
partiumiior'9.6j.  Dico  igirur 

U.AM  radius —  loooooco  i  3  39'o88ii'  7 

ad  AH  fccar.tcm      1 1099163  1  10  991 63-  3 

IraA.Mpcdum —  1339I08811  4017I1643  3 

ad/^Hpcdum  —  1486117571  80345I1866 
UaJc  fi  dctraicris         1  1339081811 
AC      11521381(^0  1105179199 

1105179^9  9 
135  9088 1 1 
1 3  5 9088 1 1 


Rclmqiiiiui  CH      3  3  3I8941 1 

PROBLEMA  SEPTIMUM. 
Valli  Utttudtnm  &  dltttudtncm  uclcconjlttuerc. 


i486|i757i;o4i5'i^3-3- 


Ifta 


4^      Problematum  Architectonicorum 

Ifta  pro  ratione &: materia:  &  forma^  &  fitus  arcis  variant» 
Nos  inexemplum  proponemus  vallum,  cujusalcitudoCG. 


/ 

-     C  F  /v\ 

\\ 

:  r 

; — 

Cit  io.  pedum,IatitudomaximaABpo.minimaCD(5-o  ac- 
civ.taunteriorAGaltitudiniarqualis.nempezo.pedum-ac- 
chv.tasexteriorPB.  adaltaudmemfubdupla. nempeio  pe- 
dum.  Lonc^elatitudomaximaFD24.minimalK2irpedum: 
acclmtasMin.pedum,alritudoFl  vel  MK.  4.pedum  IL.  z. 

niuspeis'''"^  ^^"^" 

PROBLEMA  OCTAVUM. 

LongitudovalliexteriorDFGH,jamrupradataeft,nempc 
GH  400» 


TotaDFGH    800.  pcdum. 
Long,tudo  valli  interior  ABCT  ad  datam  latiti  d 
AD.<>o.pedumjam(juxritur, 


inem 


Quia 


Quiaigirurdatacft  latitudo  AD,  Scillixqualcs  ER  BM, 
FM&EB.Idcoli  ^ 
adAE  . —  ~ 
addas  EB  — 


habcbisAB  — 


250 

90 


540 


licm  li  ad  hG 
addisEF 


150 
90 


habcbishG  —  140 

Undcfiaufcrai  \G 
rcftabit  EI  vcl  BC 
Scd!Gincognitacft,  crgopcrTrigonoxnctriam  inquira^ 
tur.hocmodo. 


In  trian- 


dimidnjs 


48  PrOBLEMATUM  AKCHTTHCTONMCORnM 

Intriangulo  IGC(cuiarquatur  trianguliin^CKC  pci  (Iru- 
fturamj  notus  ertangulus  IGC.pcr  prublema  1  ♦ 
nempeobtufi  IGK, 
(jui  obtufus  IGK  crat         m       9  «  !-  ^^?,^ 

acutuslGC  erit  55  gr. 3 4. 5 4"  Hi  jus  vero 

Complcm.ICGerit       54^  .25'  26". 
Norumcft  pra:ccrcalatus  lC  5)o.pcdum* 
PoiicoigiturhoclaterelC.pro  radio,!.it:::s  IGeritrangerrs 
anguli  iCG.qu^  cangens  in  canonc  repei  itur  partiu  6b  ^3268 
Dico  igicur, 

LL  IC  tJidius  ' —  looccooo    (^85  32(^8 

• — ■       ^855 16^     '  9  o 

ItalCpedum         —  ^^oj  61I6794110 

adlGpcdum  —  61  [6794 11 
Qu-o  fublarode  EG  240I000000 


RcltabicElv-clBC.  - 
Undefi  rurfum  ai.feras  BM 


1781 

9o| 


Reltabu  CM 
ltem,fublatoGK 
de  GH 


881 

400I 


32Cj 

67941 


RcltntKH         —        —  358I  3205881 

.  UndefiauferamLH. 
Relinquetur  KL  five  CT. 

Sed  LH.  rurfusignoratur:  necniHpcr  Trigonometriam 
indagariporeft.  ^ 

uus  autem  eftinTrianguIoTLH.  pcr  problema  IV.  an-. 
gulus  LHT.42.gr,cf'.  Etcjuscomplemcntum  anguliis  LTH* 
47.gr.  52'.cujuscangensde  canoneert^iioj^iS^.  Dicoigitur 

LLTLradius  — -   —     ioooqooo     I  11054234 

adLHtangentem    —      1 1054284    }  90 

IraTLpedum       —  90 

adLHpedum        —  99I488556 

Qu^D  fubtraao  dcKH    3  3  8! 3  20 5 88 


99I4885560 


RcUabit 


LlB  l  H 

RcftabirKLfiveCT  — 
Cin#JJcCB  ^ 

AB  _ 

PROBLEMA  NONUR 
Aredmftilionu  vaIU  r^erirc^. 


49 


EF 



X  r 

Imagincfcaionis  valli  rcFcrt  fchcmacxproblcmatc  VII, 
huc  rcpetitum.  Cujus  fchcmatis  arcamcx  datismcolincis 
itaquam  facihmc  invcnics. 

Valh  abfquc  lorica  longrtndo 

niaximaeflAB        —       90  pcd. 

minimaCD  . —  co 

m  

J±o  

incdia      ^  _ 

AltitudoCG  —  To 
ArcaABCD       —  TTqo 


g  Inlo- 


Problematum  Architectonicoruk 

In  lorica,  trapczii  FIKD  longitudo 

raaximacftFD  — •  i^fci:. 
minimalK       —  — •  iiped. 


^6. 


mcdia         —  —  i^ped. 

alritudoFI  - —  — '   l^f^l. 

AreaFlKD        —  —  pi.pcd. 

Iti  triangulo  IK  L  latus  IK  cll  —  ix.pcd. 

dimidium  latusiLcft  —  i.pcd. 


Ergo  arealLKeft 


Cui  adde  aream  FIKD 


ii.ped. 
92.ped. 


Et  habebis  totam  arcam 

loricasfincfcamno      —  ii^.ped. 
Scamni  EFNH  latitudo  EFcft    —  j.ped. 

AltitudoEN        —    —  i.ped. 

Arca  EFNH       ~    —  J. 
Cuiaddeaream  loricarrcliqiise  —  114. 


Ethabebisaream lorico:  ciira 

fcamno  - 
Cuiadde  reliquam  areimvalli 


117. 

I  500. 


Ethabcbis  arcam  leftioms  totius 

valli    —  i^ij.pedumquadra- 
totum.. 

PROBLEMA  DECmUM^- 

€orpus  valliiottim  repemc^,  ^ 

Corpns  valli  inxra  cnrratiiras  facihme  invenit  r;niulti- 
pliGan  Jofcjhceraream  lcflionis  valli  pcr  longinidinem  valli 
minimanuUtilQpgirudo  valli  minuTjaamedio  corrniBurque 

ad  iiiaiTT ,  cll  A£    z^o  ped. 

Inalai|)faCM        —        —  88520588 
^^l^^fH^*!    _     —         —  2.38,852051 

S  iimma 


Summa         —  ^77 
Arca  fc(fVioni$  valli     

I  51(^1 
1617 

4040*068  54 

5771 

5 1^1 

546191 

571 

61 

Corpuj  valliiiuiacQrvaturascxillcns  5?5  J155I78654 

ncmpc  a  mcJio  coicinx  D  ufquc  ad  F,&:abFurqucadI,& 
dcniquc  a  K  ufquc  ad  L.  Scd  curvaturarum  corpus  in- 
dagarc,  hoc  opushic  laborcft:  fiquis  non  proximum  vcro, 

g  ^  Ccd 


ft  P^OfiLEMATUM   ArcHiT  E  C  T  ONICORUM 

fedipfumTcrum  fcircappetiverit»  SicautcmproccdcSf  fitc 
appctitus  iftc  inceflerit. 


Antcomniacorpus  valliipffus&tum  dcmum  corpus  lo- 
rica:  inquires. 

Gorpus  valli  ut  invenias ,  primum  arcam  Valli  fupremam 
indagato;  Deindceamperaltirudincmmultiplicato,  &ha- 
bebis  corpus  valli  pcrpendiculare. 

SupremaareavaIIiefl:,qu^e  confiftitintra  lineas  d  r  a,  & 
k  I  g.  quas  lineas  jam  nofti  ex  plana  fedionc  valli,ad  problema 
nonum  annotata. 

Linoanompe  dn  vel  ra.  eftlineaacclivitatisvalHextcrio- 
risjdiftansabambituvallicxroriorc  lo.  pedibus,  &:tranfi©ns 
in  lchemate  pl^»  ftaionis  valli  per  punftum  P. 


Linea 


LiberUnus.  5^ 
Linca  k  1  Tcl  1  g  crt  linca  acclivif atis  valli  interioris,diftan$ 
ab  ambitu  valli  cxtcriorc  70.  ab  intcnore  20.  pcdibus  i  &c 
traplicns  in  plana  fcaionc  valli  pcrpunftum  G. 

Invcntio  igitur  arcar  taliscrir. 
Longitudo  miniraadr  — 
&rA  — 
iQaiimakl  — 

&ig  — 


10 
10 

70 


Aggrcgacum        —  160 

60 


Longitudo  mcdia  — 
Latitudo  CK        —  — 


Arca 
altitudo 


4800 
10 


Corpuj  vallipcrpcndicuiarc  9^000 

Dcindccorpusacclivicatisvalliintcriorisa  k  vclgufqudl 
inquiras ,  hoc  modo* 


"longirudokl 
larirudolo 

ArcaEkln 


70 
10 


1400 

UD 


Corpui  utriuicpic  |ibow 
accli vitatis ;  ncmpc  &  rjus  qu»  coniiftif in  bafi^  kJ tu  ic cjus 
quac  confiRit  m  bafi  Ig  M  m. 

Tordainquirc  corpus  pyramidis  fin)pJici«circaanguUim 
B.  fupcrbafi  InBm  conCftcntis,  cujusdclincatiooptica  ta- 
hs  cd. 


g  3 


Invcn- 


Inventio  autem  ftereometrica  talis  eft. 

Ib.       --^  lo 

nB.  i —  lo 


planabafis  —  400 
Altitudo       —  • —  20 


Prifma  — •  8ooo| 

Pyramis  — •  • —  i666\66666.vxicns,fci]icct 
prifmatis  bafi  &  altitudine  sequalis  per  /.p,  1 1.  Euclid.fi  veper 
5.  Elementum  ij.libri  Geomct.  Rami* 


Quarto ,  inquirc  corpus  duplicis  pyramidis  circa  angu- 
lum  F  in  bafi  F  d  r  a.  confiftentis ,  cujus  delmeatio  optica 
talis  eft^ 


Invcn- 


LliiEIL  llKliS. 


S 


Invcntio  autcm  (lcrcomctrica  talis  eft. 


FD.  — 

lO 

dr.  — 

lO 

plaoabafisard  F  — • 

I  oo 

Alritudors       —  — 

20 

Pn(ma        —  — > 

1000 

Pyramisfiroplcx  — 

666 

66666 

duplcx  — - 

1535 

3353^ 

(Nota in  angulis  curvaturarum  cxtcrnis,  qualcs  funt  ad  G 
&  H,  acclivitaccs  cfHciunt  pyramidcsllmpliccs.  In  angulis 
vcro  intcrnis,  qualcs  funr  ad  FC.  &  T.  accii virarcs  cfficiunt 
dupliccs  pyramides,  cujus  reicaulam  mclius  non  intelJigcs, 
quam  fi  cubolignco  m  trcs  pvramidcs  dillcdo,  pyi amidi- 
bas  illis  ad  angulos  curvaturarum  tumcxrcrnos  tum  mtcmos 
ajCcomraodatis,ip(isoculi5  tuis  mogiftris  utaris. 

lam 


Jl»  PROBLEMATITM   ArC MlT  EC  T  O NlCOR UM 

lam  collige  in  unam.fummam  hujus  curvatura;  livc  jun- 
fturx 

corpuspcrpcndicularc  9^000 
corpusacclivitatum  — ' —  28000 

Pyramidcmfimpliccm    x666\66666 

Pyramidcmduplicem      —    —  1333I33335 

;Ethabebi$totumcorpusvaIlifine  12.7999199999 

lorica  ,  in  ifta  quidem  curvacura 

iconfidencis ,  pedum  cubicorum 

fcre          —  — •  118000 

Hincloricxcorpusinveftiga,  atq;  ibirucfam  antcomnia 
inquire  corpus  perpcndicularehoc  modo. 

Ejuslongicudoeftcq  — 

qb  ^  ti 
;ko      ^  54 


oc  — 

Aggregatum 

l^ongicudo  media  — 

^6 

Latitudo  c  h        ' — 

11 

planabafis  — 

lOI  z 

Alcitudo  • —  — 

4 

corpus  pcrpcndicularc 

4048 

Deindc  inquire  corpora  triangularia  corpori  perpen* 
diculariutrinqueinfiftentiaufqiad  pyramidcm,  hocmodo* 


dimidia 


58       Problematum  Akchitectonicorum 

planabafis  —  484 

Altitudo       —       —       —  1 


prifraa  —  • —  ^6Sl 

pyramis  — .  —  ^zi\6666(> 

duplum        _        _         _         <^45i5  3  3  5  5 

Quarto  inquirc  corpus  acclivitatum  lorica?,hoc  modo. 


10 


longiti>do  dimidiacs        —  — 
latitudo  r  s         —  2 

planabafis        —        —  — 
altitudo  — 


4 


'      corpus         —  —         _  80 

Quinto  inquire duplicem  pyramidem  acclivitatis  loricarr 
lioc  modo. 


4 
4 


longitudors  - —     , 

latitudosq     

plana  bafis    ZZ 

Altitudo  - —  _   . 

prifma  —    .  ~ 

pyramis          —  _         _  5U333; 

duplcxpyramis  — .           „  ic[66666 

Poftremo  inquirc  corpus  fcamni , hoc modo. 


longitudoho 
pf 

agg.fgp.tum 


^4 

57 
142- 


iongitudo 


LitsER  ITnus. 

longitiido  mcdia  -  — 

ItririLlo 

Aici 

alciruJo 

corpus 

lam colligc in unam fummam  omnia, quaradloricam pcr- 
tmcnt,hocmodo, 

loricz  corpuspcrpcndiculare  —  4048 
corpus  tnangalaic  fuprapofitum  —  518 
corpusdupIuispyramidFs  intcr- 

poficx  —  ^^45l5  3  3  3  i 

corpusacclivitatum         —  —  8o| 

corpusduplicispyramidis         —        —  io\66666 

corpusfcamni        —        —  —  11 

corpustotius  loricac         —        —  55^^199999 

addc  corpus  valli        —         —  ^  ^7999  99999 

£t  habcbis  totum  corpushuiccur-  | 

vaturac  convcnico$        —  M35^4!99999 

Qua curvatura cxpcdita pcrgamus  ad altcram ,  cujus  pla- 
nabalis  talis  eft,  qualcm  appolita  figura  oftcntat.  In  qua  figu- 
raplcrarquclmc.L"  ncccirarix  hactcnusignotx  pcr  Trigono- 
mctriam inquircnda: funt ,  hoc  modo.  Triangula  inibi  cxi- 
ftcntiaomnia  funt  xquiangula  per  ftrufturam :  Et  datus  cft 
incisangulusadC.  cxiftcns  }4-gr.  15'.  ^6  -  cjufque  tangens 
6i5}i6i.  per  problcma  oftavum.  datxcciamfuntbafcsiC* 
dc^hC&c.  pcr  problcmafcptimum. 

Ad  invcnicndum  igitur  pcrpcndicula  rd.  qc.  &cc,  (Nam  ' 
pcrpcndiculum G.  I.  jamnotumcftpcr  problcma  oclavum) 
Dico» 

h  1  I.Uc 


I.    UcCDradius          —  looooooo 
addrtangentcm  < — ■  ^8551^8 
ItaCd  — •         —  80 
addr  — ^          —  5482^144 
 QuofubtraflodelG       —  ^79411 

6853268  —  2 

80—8 
54I8261440-7 

6853268-2 
78—6 

Rclinqmtur  m  G       —  ~6\^JJi6S 

II.  UcCcradius  - —    —        1 0000000 
ad  c  q  tangentcm        —  6853268 
ItaCc       —       —  — .  yg 
adcq          —    '     —  53I45549 
Quofubtradlodedr        —  V4I82614 

54S26144 
47972876 

Rclmquitursr        —     —  1I57065 

53I4554904-5 

III.  Ut 


LibER  Unus. 

III.  Uc  C  h  radius           —           i  ooooooo 

ItaCh          —  _ 

adho          —         _  38I37850 

Qupfubrra(aodccq        —       5  5145  549 

6853168-1 

A  T  T  1  r\  /1  r\Si. 

I  I(/0OO 

34166340 

38I378300S-4 

Rclinquituryq           —  m|o77'9 

1 V.  Llr  l  1  rsniiic          -          ■  . 

•  »  •         V*  1  lAuiu»                          "     '             1 0000000 

adi  urangcntcm          —  6853168 

ItaCi          —          —  53 

id  iu          —          —            36  31131 

6853168-1 

5  3-8 

10559804 
34166340 

56I5113104-7 

V.  UtCkradius           —  loooooco 
ad  kl  tangcntcm          —  6853168 
Iia  Ck  — .  • —  10 
adki                       —  13I706536 

6853168 
10 

"7717065360 

Hisita  prcrparatis,primumin(juirccorpuspcrpcndicula- 
revalli,hocmodo*. 


longitudod  r 
ra 
kl 


541816144 
54  816144 

15I706536 
i3|7065  5<^ 


Summa  longrrudmum 

M7 

06536 

lorgirudo  mcdia  — 

68 

55168  — r 

larirudo  k  d  — 

60 — 6 

planabaiis  — 

41 1 1 

96080 — 3 

Altifudo      *  — 

10 

Corpus  valijpcrpcodicularc  j 

81139111600 


Dcindc 


Problematum  Architectokicorum 
Deinde  inquire  corpus  accli  vitatis  externas  I  m  &  n  k,  hoc 
niodo^ 


lofigJtudo dimidia  Im  vcldr  —  54l*i^i44 
  latitudo  I  d  - —  — •         —  j  jo 

planabafis         —       —        —  54812^1440 

  Altitudo       —       —       —       —        I  20 

corpusacclivitatis  externacdra     —      1 09(^5(228800 
Tertioinquire  pyramideminangulo  acclivitatis  cxternx 
confiftentem,hoc  modo. 


latusIG 

drvtllM  — 

6\ 
54 

(^79411 

8  2 (j  144,  fubtrahe. 

rcftatmG  — 

6 

8 

532^8 

mr  — 

10 

planabafisrmGn 
Altirudo  — 

—  6% 

532680 
20 

priima 


prifma  —  1570^55^00 

pyraraif         —     -  456884535 

Quarto  inqiiirc  py  ramidcm  dupliccm  in  angulo  intcriorc 
ad  C  confiftcntcm,  hoc  modo» 


kl  ^ 

kc  — 

1 

planabalis  — 
Alcitudo  — 

—      1  lO 

pnima 

triens 

bcs 


—  548^  (> 1 4400 

—  181755815J 
' —            3^5  5  076166 

lamcolligc  inunam  fummam 

Corpus  pcrpcndicuiarc        —        ^^^59  ii^o 
Corpusacdiviratis  cxtcrnx     —      10965  1188 
Corpuspyrtmid!sinrcrpo!iras      —      456  8845 
Corpus  acclivicatis  (ivc  dupli-  j 
cispyramidislnrcrng  —  565510765 

Corpus  totius  vaili  in  ifta  cjuidcm  | 
curvaturaabfqi  tamcn  lorica     —     973  J^I^^j^ 
Corporis  loricxinquifitio. 

Corporis  pcrpcndicularis  longitado 
maximacq  —   

tj  c  —  — 

miniraaho  —  — 

&:oc  —  — 


5^,4^  ^49 
53145^9 
;S, 57850 


—  i85'6675S 

lottguuc^o  media 
bfiiudo  ch  . — 

—        —  iji 

83579 
11. 

i85;667^8 
I  856,675  V 

piana 


PrOBLEMATUM    Af*  CHITECTONTCOP.UM 


planabafis         —  — • 

1020.343  38 

Altitudo        —  — 

1  4 

Corpus  loncx  perpendiculare 

8081I37352 

Corporis  triangularis  fuprapofira^. 
JongitQdo  h  o  6c  V  e  dimidia 
Jatitudocli  ,  — -  — 


I 


plana  bafis  — 
Alcitudo  — 


Pyramidis  intcrpofitx. 
Jongitudo  y  q  • — - 
latitudoyo  ■ — 


plana  bafis  oyqx 
Altltudo    ■  — 


7^  75^^ 
^66 


8441322^ 
2 


[d88|(^452 
15I07719 


30I15438 

331  ^5)818 
2 


prilraa  — 
pyramis  — • 

Acclivitatum  loricx, 
longitudo  dimidia  eft  cq 


planabafis  — 
altitudo  — 


Pyramidis  intcrpofitx* 

longitudosr  — 
latitudosq   


221I13212 


53(45549 
2 


106  91098 
I  4 


4^71^439^ 
i|37C(r54 


LlisER  UnuS. 
planabads         —  — 
a'nrudo  —   

Pr»lma  —  ~  " 

Pyramis  —   

Swamoi  longitado  maxima  cftlio 

dcoc 
roinimaiu 
Scn  f 


4 


Summa  — • 
longicudo  mcdia  — 
latitudo  - 
Arcaficcorpus  — •  114 
nacQ  altitudo  i.  Dihilmultiplicac 


^55077 
5785 
5785 

3ii5 


10 
3 

38 
38 
3^ 
Jl 

149  4011 
7^7006 

loiS 


i 


Collcaio 


PROBLEMATUM   AjlCHlTEC  TOlTlCORUM 

CoUeaiocorporis  lorica:inunam  fummam* 

8o8i|3755~8 


i6SS 

^452—4 

22  1 

1521— 5 

(^459-8 

3 

^551—2 

224 

1018— 0 

corpusloricas 

106^6 

corpusreliquivalli  973 1(^14056" 

cotpus  tocius  valii  fccundascur-  | 

vaturaeeonvcniens  lo^^tr^jp;^^ 
Rcftat ultitna curvaturaad  H. ad cujus expeditionem  rur- 
fus  trigo-iomecria  opus  eft  proptcr  perpcndicula  LH,n  b  &cc. 
in  mangulis  inibi  exiftentibus  ignota. 

Qu^perpendiculafic  inveniuntur^ 


Notus 


^7 


L  I  B  E  R     tl  K  II  j. 

pr|taeabarcs  Lr.ot..Vc.  pcr  Pn.Mcma  Vll.  Po/it.s  .Vitur 
bal.ba,  pro  rad,.s.  fic  ddumto  cx  canonc  t..,gcnrc  nnguif  4- 
gr  vz.  Muxtangcnscll  .,0^4184  qn.a  pcrpcnd.culum  LH 


I.     U:  r  a  rad  17$ 
ad  a  b  (aiigoiKcm 

Adab 
Qu  ^riiKluod  •  LH 


II  II  Tc  radius 
ad  cd  rangcntcm 
Ira  Fc 


ad  cd 

Qii  >  fuhlarocicab 


lll.Ur  Tcradiuf 
adcf  tarigcntcm 
ia  T  e 


fublaro  r^c  cd 


rciiat  cd 
IV.  Uc  T  g  radius 
adghtangcntcm 
Ita  Tg 
adgh 


lOOCOCOO 

I 1054284 

 80 

S8I4342710 

11I054ZS4 

1 oooocoo 
I 1054284 

78 


ii054iB4--7 

1^  —  6 


86,2254151  L  77579988 

oJ>  4542720   I  o7i 

 1      8<;  2234IC2-^ 

1I1IO8568    I  '  ^ 


88 


434171 


I 0000000 
1 1054184 


61I90599 
86] 22 5^  I 

i4|5'94i^ 
I 0000000 
1 1054284 
55 

J8I5877 


1  Z 


11054284-7 

 56-1 

66525704 

61,9059904—^ 


35 162852 

5  V27i4?.o 

58,5877071^ 
V.Uc 


«8  Problematum 

V.    llr  Ti  radius 

ad  i  k.  tang.  — 


Architectonjcorum 

— •  looooooo 
11054184 
10 


 IraTi         —   —  —  

adik         —  —  ii|io85(j8o 

His  ita  fadis  iterum  primo  loco  valli,  deindc  loricaj  corpus 
inquiro* 

Vallicorpus  itainquiro*  Corporis  perpendicularis 


longicudomaximaefla  b 
minimai  k 


88 


434^7 
10857 


1 10(54184 


mcdia 
latitudo  ai 


55^714^ 

60 


plana  ba(is  corpons  perpendicularis 

351(^118510  —  5 
Altitudo  —  10 

Igiturcorpusperpcndicularecft  (3^315170400  —  6 
Acclivitatis  cxterioris  ab. 

longitudo  toca  - —  88 
dimidia         —  44 
latitudo  1  b  - —  — 

plana  bafis  ■ — 
altitudo  — 


434^7 
11713 
10 


44^1 


[7130 
10 


corpus        —        —  8843|41(joo 
Pyramidis  cxterioris  longituio  LH  tota 
dimidia  — 
latitudolb  —  — 


I  i!o54i8 

515^714 
—  10 


planaba(is 
Altirudo 


55I17140 
10 


Prilma  - — .  — 
Pyramis 

DuplicisPyramidis  intcrioris  longitudo 
ikcft  — 
latitudo  T  i  dimidia  eft  — 


[05 


41800 


3(S8  47(^ 
—  10 


plana 


Ll  B£  K 

plana  bafiscft 
altirndo  eft 

pnlmacik 
pynmis  fimplcx 


Unus. 

111  [085^80 


10 


pyramis  duplcx 
huiladdc 


4411 
»475 


7 I 5600 


I947|8o90od 
^6^i5[704 

8843  4i^ 

;68|47^; 


Ec  habcbis  totum  corpus  ▼alli, 

abfqiic  lorica  7848 5 '41  5 

Loricxcorpus  ficinquiro. 

Corporis  in  ca  perpcndicularis 

longirudoroaxicna  cd  cft  Sc^lii^^i 
minimacfcft  ^i'90^99 
t48|ii740 


mcdia 

latirudo  c  c 


74  0(^37--o 
11—4 


14811174 
I481I174 


plana  balis 
altitudo 


1 619  4014 — o 
I  4 


corpus  6517160^11 
Acchvitatis  cd  longitudotera  rft  86I11341 

dimidia 
larirudo  a  c 


45 


X 1 170 
1 


plana  balis 
altitudo 


86 


11540 
4 


corpus  3  441^9  3^ 

Parvx  pyramidisifli  acclivicati  adhxrcfccntis 


longituJo  n  b  eft 
latirudo  n  d  (lin-idfa 


1108 


plana  ba/is 
altitndo 


1108 


'  3 


70  PaOBLEMATUM    A  RCHl  F  £  C  T  O N irOR  UM 

prifma  8  843^ 

pyramis  2I9474 
Corporis  triangiilnris  plana  bafis  1 6i^\^o  1 4 

alriniHo  2) 

pn<'na   325818028  " 

pyraaiis  'oS6\i6y6  " 

huic  addc  6^ij>6o^6 

344;893(^ 
^19474 


Echabebiscocam  corpus loricac  795117142 
cHiaddccorpiis  valli  78485141  50 

&  habcbis  rotum  corpus  | 
hujusdimidiarcurvaturap  8(^437|i  29 

lam  colligcinunamfumn  am. 
trorpus  intra  curvaturas  93  3^55 178<>  54—5 

corpus  prim«  curvaturacad  F    1335  ^^j^^^^^-^S 
corpusfecundafcurvaturaradG  107962195720—3 
corpus  tertiae  curvaturac  ad  H     S643  71 1 2900—4 
Ethabebis  totumcorpus  valli  tirca  ( 
dccimamqiurtam  pattcm  ambi-  j 
tus  to  tius  arcis  12(^1180 18727  2-0 


 ^4 

Quid  corpus multiplicatum  5 0447 2 3 14908 8 
pcti^.corpustoc.usvalli      i  261 1 808I7272 
circa  totam  arcem  cxhibebit,  17^5^5  32I21  808 
undctamcn  fpatium  portis  iT^o^ 
deitinatum  lubcrahcndum  '  a  l- 

cfle  mcmincm.  5::^""L'"  '  ^ 

dcs  cubicos  deinde  vcl  in  de- 

ccmpcdasvclinduodcieprdac 

,vcl  infcxdcccmpcdasrtd.grs: 

protuas  rcgionis  coufuctudiiiC 

&  u(u. 


PRO- 


LiBER  Ukus^ 
PROBLEMA  lINDECIMmr. 


7^ 


Amem 


ncat 


Excmpligratia.Prim6qu9rarur,quantumtcrrxconti.,..u 
pars  valh  qumq;  pcdcs  al ta  duccncos  pcdcs  lonea  proxmiS 
honzontcmrRcipondcturfic 

latitudomaximaAB  cft  pcdum. 
minima  S  g^t 


media 
alt/tudo  ST 


5 


450 


planafedio  ASC>B  43  ij 
 lo(|gindo  ioo' 


S6200 


cofpusquxiJtura  S6250 


Secutidi 


jt      Problematum  Architectonicorum 

Secundo  quseratur,  quantum  terrar contineat  pars  valli  fe- 
qucns  eju(dem  &:altitudinis  &:longitudinisf  refpondetur 
latitudo  itiaxinia  81^. 


rainima 

75 

157I. 

media 

altitudo 

5 

390 

planafcdio 

3  95i- 

longitudo 

200 

78(^00 

150 

corpusquaefuum 

78750 

Tertio,qu2Eratur  pars  corporis  valli  tertia  ad  eandem  Zc  al- 
titudinem  &  longitudinem  ?  folutio  quasftionis  fic  cft» 
Latitudo  maxima  -  7  y 

rrinima  ^7!. 


142!. 

media 

7^. 

Alrirudo 

5 

'^'^ 

pianal  (Uio 

longirndo 

200 

corpus  quccfuum 

71250 

Qui^rto.-quxraturfupremapars  valliad  eandem  &altitu- 
dincm  &  longitudmcm, 

Jatirudo  maxima  67^- 
minirna  60 


117 
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7> 


Alnrudo 


plana  !cd  o 
lon^irudo 


 5_ 



100 
6^600 
150 


cor^>us  quarluum  ^^^^q 

Quinto  :  quaratur  lonca:  corpus  ad  longitudinem  du- 
ccntorum  pcdum» 

planiftdlio  loricxcft  i  ij 

longicudo  

corpus  dclidcracum  i;^oo 

PROBLEM  A  XII. 
Tropugnxcultjoliii  corpus  invenirc^. 

Principio  inquiras  corpus  pcrpendicularc  quod  intra  li- 
ncas  NOPW  continctur;  dcmdc  acclivitatem  SO  &  OP: 
itcmquc  pyramidcs ad  G  6c  H  dcniquc  loricam. 

Corpus  pcrpcdiculareutinvenias.antcomniaiincasNO. 
OP.PR.PQ.SV.PW&:\f'qcognita.habca5  oportet. 

Lincam  NO.  liccognofccs.  Notaclt rcd:.!  cC^  240.com- 
po(icacxlongitudmcal.TFGi50.5jlatirudinevalIil'F^o.At 
ro^baNO.cftrcdaEG  minus  icgmcntoaG.  Hoc  igitur  (fg- 
mentuminquiraiur  bcncficiotrianguli  OaG:  in  quorrian- 
guloangulusad  O  cum  fua  rangcnccnotuscft  p-r problcma 
VIII.ncmpcangulusiprc34  gr.i5',26".Tangcsc;us  r,8y 526^. 
Dico  igitur. 

k  UtOa 


74      Problematum  Architectonicorum 


Ut  O  a  radius 
ad  a  G  tangcntem 
IraOa  acelivitas 
adaG 

Qupdemto  dccG 


RclinquiturNQ 


I ooooooo 

lO 


6 
140 


8532(^80 


23  3M4^73i 


Lineam  OP  fic  eognofccs.  Notajam  eftrcaaGH^oo; 
ped.  notumcft  etiamfegmentum  indeaufercndum  Gb. 
qualenempc  fegmentoGa.pcrftruauram.  Notum  deniq; 
elt  m  tnangulo  PdH  pro  inveniendo  fegmento  d  H  latus  P  d 

io.ped.&angulusdPH47.gr.y>'.perProblemaVllI.  cjufq; 
tangens  de  canonc  1 1  o  j  4 1 8  4.  Dico  igitur.. 

Ut 
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Utdpradius 
«d  dHtangcntcm 
Irad  Pprdum 
addHpcd. 
huicaddr  Gb 

Ec  hanc  lnmmam 
aufcrdc  GH 


U  N  U  5, 

lOOOOOOO 

I 1054184 

0541840 
855168 


7T 


>7 
400 


90755^ 


tcJin^uitur  OP  ^Sijo^i^^S 

Linea  HK  notacft  pcr  Problcma  VI.  ubi  invcnta  fuitpc^ 
dum ; n'S^ 412  Undc  (i  aufcras  fcgmcntum  PH.  rclinquccur 
Imca  PR,  Q^od  fcgmentum  PH  (ic  inrenicj.  Nocu>  cftin 
triangulo  angulus  dPH  &  lacus  dP.  Hoc  igicur  pofico  pro 
radio  PH cft  fccans  anguli dPH  47.gr  5 1\ guia: fccans dc ca- 
nonctaliscfti49o6i«o.  Dicoigitur.' 


llcradiusdP 
ad  PH  iccantcm 
Ira  d  P 
ad  PH 

Quodcmro  dc  HR 
j^lmquKurPR 


1 0000000 
14906180 
10 

14I9061800 


518I98784 


Lincas  PQ&  SV  alircr  cognofccrcnonpotcs,  quamcx 
triangulo  R  P  V  ,  in  quo  triangulo  notus  cft  angulus 
RPV  xqualis  dimidio  angulo  ad  ccntrum  arcis,  ncmpc 
angulo  fchcmacis  fccundi  DAC.  qui  angulus  Problc- 
matc  prigio  invcntus  fuic  29  gr.  42'j  r'^'.Nocum  cft  cciam  lacus 
fubccndcnsrcdum  RP.  Foigicur  proradiopofico  laccrain- 
cludcntiarcftum  RV&:  VPcruncfinusoppofitorumipfisan- 
gulorura;  qui  finus  in  cabuhs  ita  habcnt. 


Anguli  RPVz5  gr.4  i'.f  i^^  finus 
complcmcnii  PRV  finus 


4538841 
9009687 


Dico 


I 
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UtRP.radius 
adRV.finum 
ItaRP 
ad  RV 

Quo  add/to  adFR 


Dico  igitur, 

looooooa 
4558841 
518  98784 


158 

250 


FicFVvcI  EK 


588 


40375 


3-  31898784 

 4-  4338841 

51898784 

11759513^ 
155190272 
255190272 
9569^^552 
95^9^^552 

127595136^  

n8|4Q375h8(^9544 


II.  UtRP.  radius 
adRV.finura 
Ira  RP 
adRV 
  Quoadditoad  VQ^ 


EfficiturPQ^ 


I 0000000 
9009^87 
518I98784 
287|598o<^ 

90! 


57713980^ 


3—  51898784 

3   9009^87 

225291488 
255190272 
191592704 
28708905^^ 


TT,  .  218713980519520^08-0 

Ultimam  Imeam  >5{^Q  ut  invenias  in  triangulo  WP  Q,po. 
ne latus  P Q pro radio,  &  latus  \VQ  erit ranges anguli  WPQ 
^y-  gr.  4  5"i|.  qua;  tangens  fecundum  canonem  eft  partium 
484y75iJDiccs  igitur^ 

10000000 
4815751 
39806 

745  5  ^ 


Ut  PQ^radiuf 

ad^X^Q.taogciitcm 
Ita  PQ 

adWQ^ 


377 


7   3773980^ 

4    4815751 


37739806 
1 88600030 
26417864;. 
1 88699050 
57739806 
301918448 

150959^^4  

181I74550I8484506-1 

His  lincis 
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His  lincis  fic  inventis  primum  arcaro  i 
indcarcamtrianguliVVPc^inquiic^& 
hcs,quodq;rcllabitperaItitudincmruami 
tiplicabis,^: habcbis corpus  pcrpcndicularc 
longiiudo  miniiDa  NO 


77 
dc 


iViodo. 

377i39^'o^ 


longitudo  nicdia 
latitudoFVfcl  EC^ 


<^'o|54479 
305  17139  —  4 
388  4037V  — 1 


1 11 
1441 
14411 
91581 


1516 


717 
C 


II  5^9  o()73 
91581 
10895 
17911 
79ii 
717 


arca  trapczii 

TruDguli  longitudototaPQ^ 

longitudo  dimidu 
Uiitu4o>X 


36195 


1  i8568|94i04[746i5  - 
377|398c(; 


1881^9903  —  8 
,81174551  —  5 


1 88I69903 


9434 


95M 


94349 
7  5479^ 
131 08931 
i88'(;9903 

5M 
1 1 
I 

15095  9114 
I  88691903 

Arca  trianguli 
arca  Trapczii 

34195I10144J38553 — 4 
1185681941041 

atca  dimidii  propugna- 
culi  fupicfba 

1 

^4^731739^ 
Altitudo  10 

corpus  pcrpcndicalarc  168547417910 

k  3  Acchvi- 


yS  PrOBLEMATUM  A<RCHrTE€TONICORUM 

Acclivitatum ,  pyramidum ,  &  loricsc  inventio  hic«- 
dcm  eft,  quae  fuit  problcmate  X,  Ifthinc  crgo  rcpetet  qui 
volet^ 

PROBLEMA  XIIL 
V^Jfd    Utitudinem    profundifatem  definirt^. 


E     C  D  F 


FofTanon  tantum  profcopo  arcis,  fed  etiampro  rationc 
terrse,  qusead  vallum  congerendum  requiritur5&:  pro  rationc 
fubjedi  foli  vel  arenofi  vcl  fcacuriginofi  vel  petriccfi,  &  fc- 
cundumlatitudinem  &  fecundum  profunditatem  variedefi- 
niri  folet.  Nos  exempli  gratia  proponemus  foflam  cujus 
latitudo  fuprema  AB  fit  200.  pedum,  infima  CD  160.  pc- 
dum.  Altitudo  five  profunditas  AE  20.  dcchvitas  £C.  iti- 
dcm  zo^pcdum-»^ 

PROBLEMA  XIV. 

l>at<i  Utitudine  foffk  ambitum  eju^  ^  tnteriorem  &exteriortm 
invenirc^. 

m 

Avalloufqucad  fofram  fpatium  horizontalc  vacuum  tri- 
gintaaut  circiter  pcdes  latum  rclinqui  &  lorica  pecuhari  mu- 

niri  fo- 


LlBER    llNuy.  7^ 

nirifolct.Iraqurabitusfoirxintcriornoncftvallocontiguus, 
ncc  in  candcm  cum  illo  lineam  incidit,  Sitcrgo ambitus  valli 
cxtcrior  D  F  G  H.  Fodx  amhitus  intcrior  A  B  C  T  cxterior 
IK.  AmbitusvallicxtcriorDF.GH.datuscft.  AmbitusbrTx 
utcrq;quxritur.Etprimumquiriturlinea  ABCT  vclpotius 
diftcrcntia  eius  .1  Imea  DFGH.  qux  diftcrcntia  confiftit  in 
fcgmcntis  LF,  FE,  OC.  CN,  MT  quorum  fegmentorum  in- 
▼CMtiojam  cftobvia  pcr  Problcma  VIII.  &  brcvitcr  ita  hibct. 


l  LF& 


8o  PrOBLEMATUM  ARCHITECTONieORUM 

K  LF  &c  EF  fingula  (unc  30.  pcd,  qu'ppeIatitudoplani 
horizcntalis  data« 


11.  llrOG.radius 
ad  OCrangctitcm 
itaOG 

iid  OC  velCN 


moooooo 
(^8  5  3  2(^8 

5598 


^8552^8   2 

30—5 


10I5598040 — 6 


lil.  Uc  HM  radius 

lOOOOOOO 

1 1054284  —  7 

ad  MT  tangentcm 

I 1054284 

30 — 5 

ItaHM 

5o| 

5311(^28520 — 3 

adMT 

33I 

1628 

CuiaddeCN 

20] 

J598 

£t  fic 

Qupdaddcad  GH 

53 
400 

7226 

1 

£c  hcCT 
DeindcdcFG 

455 

150 

Subrrahc  EF 

ik  remanct  EG 

Cui  addc  OC 

20 

5598 

Ec  fit  BG 
Deniqvdc  DF 
aufer  LF 

140 
250 
50 

5598 

EcrcmanctDL  tci  Ali 
Cuiadde  BC 
6c  CT 

210 
140 
453 

5598 

722^> 

Et  habcbis  tptam  ABCT8 1 4 

2824  amhirumncmpcfoiliin- 

tcriorcm. 


Ambitus  (offx  exterior,  nempe  refta  IK  deinccps  qux- 
ritunquccrefta  IK  utmveniatur,  prarnofccndaeftrcda  RT, 
cujus pars  C  f.  jam coguita eft ;  pars  altera  RC  ficaccipitur, 

In  tri- 


LlBER     UVUS.  g, 

In  triangulo  RCg.  notuj  cft  angulus  CRg  it.  erad.  o'  8" 
per  problema  IV.  &  cius  dc  canone  lccans  iotp^.,»^! 

UcRgradiiii  looooooo    1  1070^98^ 

adRciccantem  107^60^6 


110 


iiol 

-TTiTr  "  1  ^'5939710 

Qu^addireadCT    455:711600  ^^^' 


691IM6191 

rffcc  invefliganda  cft  ditlci wncia  rcfta:  IK.  a  rcda  J^T. 
hocmodo.  ^ 

In  criangulo  R I  Qjingu^us  R I  Q  idcm  cft  cum  angulo 
CRg.  pcr  nraaaram.  Tangcns  auccm  iUius  anguli  cft 
40712:8.  Dico  igicur. 

UcIQ^raciias  1 0000000    1  4071118 

ad  QR  tangcntem       4071118    I  100 

 ^!^!^  — riuT^^o-o — 

a^  8i[4i45^  I 

Qjj  >  dcmtode  RT      (J91I15619  I 

rclm^uuuiQT  vcill*  609I85175  j 

In  triangulo TPK  angulus ad  K  ^idcm  quiad  H.-) cum  fua 
cangencc  jam  pndcm  nocus  cft  (ncmpc  pcr  problcma  IV.  &c 
Vlli.;  Dicoigicur. 

Uc  TP  radfuf  10000000 
ad  PKtangcntcra  1 1054184 

Ira  I  P  100 


1  adPK 


LlBER  UnuS. 

Principio  •nqjirccapacitatcmpcrpcnclicularcm  fccun- 
du:nlacirud:iicmmmim.im,qu.ccft  infundo;  dcindc  capa- 
cic  itcm  acclivitatum  6c  pyramidum  iUis  inrci  jaccntium. 

Capacitatcm  peipcndiculaicm  ut  accipias.arcam  foPCx 
mhmam  iiultiphca  pcrfuam  altitud  ncm.  Arcam  aurcm 
foirxinfimamintelligLM]uaincIu(afitlincisih,hy,yc,  ca.ak, 
ki,  quaiumlmcarumquardam  adcalculum  funt  ncccllarix, 
qu.rdamnon.  Adcalculuumccciraria:  funt  Imcx  ih,  hs,  ik' 

yc,  y\%    pi xtcrca  linca  S  *  quas lincas omncs fic invcnics. 
Linca  h  i  cft  Imca  A  B,  minus  nL.  crgo. 
Dc  linca  AP  xio 
Sub' rahc  hncam  nL  zo 
Ecrcltabitlinca  h  i  loo 
Linca  ik  cft  linca  BCnftinus  m  E.  &:  plus  o  k 


Arqui  BCcft  140 
mEfft  20 


Lrgo  10  cft  I  io|5  59$ 


5598.  pcr  Problcmi  an- 
rcccdcns. 


Rcftac  inquircndum  ok  quod  invcmcur  juxta  cxcmpla 
Problcmarum  YllK  &  X. hoc  modo. 

tlcCoradiijs  10000000 
adokrargcntcm  6%^^i6Z  —  1 

ItiCo  20 —  2 


adok  i}\jo6^:^6o —  4 

Quoaddiro  ad  io  110I5598000 

Linca h  S  cft  linca  i k  min us  linca  a  k  qux  fic invcnitur» 
tIrS«radiQt  looooooo 
ad  i^k  rangcnrem  407 1118 

IraS*  100 


td»k 

81 

4^45 

600 

Quodcmro  dc  1  k 

M4 

i66^ 

ReftathS  jM»4>7| 

1  t  Linca 


Linca  S  a  eft  linca  RT  minus  R V.  plus  b  a>  qux  dxix  lincx 
fic  inveniuntur. 

IntrianguloRS  V 


llr  SVradiiis 

ad  VR  tangentem 

ItaSV 


ad  VR 

Quodcmtode  RT 


I ooooooo 
407 I 118 
20 


14145^0 

15(^292 


Rcmanct  VT  vclSb        683|i  i  ^S^^^ 


In  trian- 


LiberUnus. 
In  triangulo  Tba 


UtTbudiu,  looooooo 
1^x1""^'°""  11054184 


V^^^  ,  ii|io8^68o 
QujiadJito  adSb  6Sj\_ri_ 385^ 

^  ^  7051^x1404 
LincaYccftlincalKpIusvdminusck.quxduxlincxfunt 
xqualcs  Imcis  R  V  &:  ba  pcr  fti uduram. 

ArquilincalKcft  ^^oj^iy^ 

 Hinccrqofubnahc  cKvd  ba  iijio86 

£t rcUabu  I  c  veldc  8oIj 808 8 

Cui  addcyd  vcl  RV  A^-^^S 
Ethabcbisyc  Si^j^^i  j 

lamadareas  fivc  fuperficics 
InoblongoS ycalungitudomaximayccft  Si6]i)s  1 5 
mnimaSa  70JI1114 

MI1I1757  ■ 


iiicdia  76i|0868 
hcirudoyx         |  160 


4566  ^ [ic8o 
7i5io8j68 


ArcaSyca  iii773'888o 
IntrapczioihSklongitudomaxiruaik         1 3411665 

rrinima  S  h  s  ^\^^^7 


18711080 


mcdia  *m|554 
I  nitudo  h  i  100 


Arra  Tiarizii  ihSk  1S71P1800 

•  Syca  111773!^^^  

piotundit:»  tudx  I  10  

Capacitas  pcrpcnditulaiis  1805^6951760 

1  3  Accli- 
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Pfraftiiclis  BI  longitudo 
laritudo 

2.0 
lO 

piaoabaiis 
alrirudo 

4C0 

10 

pnlma 

8000 

pyrarais 

iG66\66666 

P  yramidis  c  o  k  1  longirudo  o  k 
laricudo  o  c 

M 
10 

\706s 

plana  bafis 
tlricudo 

zo 

1 500 

prilma 
triens 

duplcx  pyramis 

Pyramidis  T  b  a  longirudo  b  a 
larirudodimidia 


54811(^000 

'8i7UH) 

l6syp666 

iijioS^^S 
10 


plana  bafis 
alrirudo 


111 

10 


085680 


prifma 

cticnspropyramidc  cck 
duplcxpyrarajsproTba  * 


4411I71 5600 

i47}l9045  3  J 
i947|8o5jo6tf 


Pyramidis  y  Idlorgirado  y  d 
larirudodimidia 

8 

1 0 

1414 

plana  bafis 
alritudo 

81 
10 

4140 

prifma 

1618 

4800 

iixcnz 

duplex  pyramis 

54i|826^ 
10851^531 

87 


Collcftio  in  unam  fummim. 


Capacicas  pcrpendicularis  1809^9317^0 
Capaiitas  a^clivicarum  1583015)11 


Capacitdf 


Problematum  Arckitectonicorum 

Capacicas  pyramidum  i666\6S7 

l6s^\o6i 
1475  904 
19471809 
io85|(^55 


Capacicas  totius  tolfje  1857353177^  pro 

i4.tapartecircuitus-  | 
Atqui valli corpus erat  1 16\  i8Q|875 


Supercftigicur  rcrra  157(^1711899  pedum 

cubicorum,  quam  rcrram  vel  ad  loncam  hor.  zontalera 
&  ad  viam  quam  vocant  coopcrtamadhi- 
bebis,  vel  foflam  minorem 
facies» 


PRO- 


LlBER  UnuS. 

PROBLEMA  XVL 


/*  t^re,  auod  vocant.cernuto :  datl  tl4,(jrcuipidum  diftMtil  f«r. 
ttm*m  fMui  aqutUmcouJlttHm,  Mgulosin  t*li  conjtttuttont 
•tKtJttntes  ^tnventre^ 


Sitopus  coinurum, fivcprxmunitioulrrafonamcxiftcns 
LMN  V.hncis  PM  &:  GN  hncx dcfcnlionis  IH quahbus :  &c 
iii  in  co data  ala PQ^jo.  pcdum,una cum diftantia cufpidum 
M&N.quxdiftantiafcmpcrxquahscflcdebcccorrinxarcis 
EF.  Quamcortmam  innoftrocxcmplo  jamruprapofuimus 
500  pcdum.Quxraturautcm,fiilIxtrcsfmcx,  MS.  OP.  &c 
QN.  xqualcscncdcbcant.quantaunaquxquc  fururafit?  iC 
qualcs  angulos  ctFccturx fint  r  Dc quanticate  lincarum  pnma 
curacfto.QuiajgiturMNcftjoe.pcdum.OPcritahquanto 

m  major 


50       Problematum  Architectonicorum 
majorquaintriens  joo.  pedum*  Atquitricns  yoo*  pedum  eft 
i66l.Exgo  OP.erit major quam  i (^^|.pedum  Sit igitur primo 
i^o^pedu^&exeajpofitioneinquiraturredaMN.hocraodo. 
In  triangulo  OPQ. 


UcOPpeJum  170 
ad  PQ  pcdum  50 
Ira  OP  radiiis  looooooo 
ad  PQ^tangcntcm    294 1 1 7^ 


Cujus  rangentis  angalus  eft 
i(j.gr.  13'.  21". 


5ooooooo|o 


17 
3-4 


160 

17  (9 

l±}  

70  (4 
17 

Cujasanguli  finuscfl:    i^ii6^j    ^  g 
Sin^  vero  c5plcmenti  cft  9  5  9  3  5  9  

Pergoigituradtriangulum" — 


2941 176" 

11770 


5^7 
^Q54 
1230 
5^7 


(22." 


QRN*  quod  triangulo  GP  Q 
prorfus  eft  ^equiangulum ,  per- 
ftrudluramj&dico* 


30 
1.7  (I 


130 

17  (7 
119 


c? 


1 10 

^7'(^— 3X8 
5 


10  2 


8 


Ergo  cllMinus 


ITtQNradius'  rooooooo 
adNRfinum  9593^59 
Ira  QNpedum  170 

9593^59 
170 

adNRpcdum 

Cuiaequatur  MT  163 
QirbnsaddaturTR  170 

0922 
0922 

0000 

^7155^)130 
9593(^59 

1 6"3|0922030 

FitMN  ^c)6 
Atdebcbatefte  ^oo 

1844 

Sitdc- 


LlBER      ITnuS*  51 

SitdcindcOP.  loo.pcclum,  &:pcrc:im 'M^Tr.nnrMNjUC 
ancc :  ncmpc  hoc  modo. 

In  triangulo  OPQ. 

UcOPpcdura  100  5C00000I00 

ad  PQpcdiim  jo 
Ita  OP  radius  1 0000000 

ad  PQ^rangcntcm  1 5  00000 

Cujus  ungcniisanguluscll 
14.  gr.  1.  10". 
C  ;iili(inu$  cft  2415334 

.      c  coplcmcnticft  970143 1 


1  \oo 
1500000 

14994(^0  i4.gr. 

5400 

_j_i.5_(_io'' 

ZjO 
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Dico  igitur  in  triangulo  QRN. 

Ut  QNradiu$  looooooo 
adNRfinutn  970145*1 
ItaQNpedum  200 


ad  NR  pcdum 
Cui  addo  MT 
&TR 


194 

194 
200 


Etfit 

Ardcbebateflc 


588 
500 


028(j203 
028(^2 


057^4 


EftergoPlus  88  05724 

Hoc  multiplica  per  pofitione  primam  170 

^1(^400^80 
8805724 


Plus 
-Minus 


88[o57i 
3|8i5(^Addec 


Divjforjijg^iS 


Produdum  primum 

i49^5> 

73080 

DcindeMinus 

3 

815(5- 

Multiplirapcrpof.i.nerapeper  200 


Produdum  fccundum 
Produftum  primum 

7^5 
149(^9 

1 2 
75 

00 

Adde; 

I^Viticndus 

1575^ 

8; 

♦9i|8-7 
65458 
918.7 

11495 

 9ii7_ 

13080 
9187 

3  7-4 

47060 

9187 

45935 
iii5 


C 1 7 1 1  z  5  .Latas  O  P  vcl  QN 

vel  MS  qucdtura.. 


o 

7X7 
4 


Porro 


LicER  Unu$. 


5^1 


Porr^,  utOPpedum 

ad  PQpcJura 

IcaOPradios  looooooo 

td  PQjrangcntcm  1919708 

Cujus  tangcnris  anguluscft 
it^.gr.  16.34"^. 
Cujus  angali  linus  cft  io8i(;88 
Smus  vcrocomplcnicnticft  9599110 
Dico  igicur. 
I.  UfQNfidius 

adQRhnum 

Ira  QN  pcdum 

ad  QRpcdum 

Cui  addo  PQ^ 

EcficPRfivcDN 


500 
171 


000009 


3415Q 
1 57500 


17115 


(9 


I 0000000 
1081688 


53750 
17115 


171 
3^ 

«5 


666 


666 


i66ijQ  (5 

'54'15  

1 1 1 150 

^7115  (?• 
X19875 


II.UcQNradius 
adNRfinum 
IcaQN  pcdura 

I 0000000 
9599110 
«71I15 

157500 

17115 

I 57000 

adNRpcdum 
Cui  addo  MT 
EcTR 

16^ 
1^4 
171 

38 
3« 
^5 

50# 

EfHciturq,  MN 

500 

9i 


(8- 


>X7 


Abanguloaurcm  rcflo  RND 
Si  fubcraxcro  angulum  RNQ^ 


90.gr. 

i6.gr.  k;'.  5  4"|. 


RcraanctangulusQND  75  gr.  43.  i^l- 

QuiidcmcftangulusRQNfic  OQP 
Quo  fubcrafl  )  dc  duobus  rcdis      i8o.gr.   o.  o. 
RcraanccangulusNQP^  io6.gr.  16.  54?- 

Cuiuscxcemisfupiaicdumcft         ic^-gr-  342« 

Quibusomnibusficinchaita  invcntis  facilccrit  in  cam- 
jclincas  fofToribus  fcituncccflarias  dcfignarc* 


PRO. 
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PROBLEM  A  XVII. 

Data  circuwfcrentia.  cajlriy  circa  cortina<s  (jr  propugnacuUy  quanti- 
tatem  cortimtyfacierum  &  alarum^  addatamproporttonem,  (jr  adan^ 
gulos umcuig^multangHlofecundftm prohlema  tertium  convenientcs^ 
invcnirc^\ 

Caftrucn  voco  municiunculam  campeftrem;  quam  Ger- 
manivocanc,cmC@cfjvin^e.  Cujufmodi  munitioproratione 
prxfidii  vel  parva  vei  magna  efTe  debec:  &  plerumque ad  qua- 
.drangularem  ar^is  regularis  formam  accommodacur. 


Sit  ergo  cxftruendum  caftrum  quadrangulare ,  quod  in 
ambitu  habeac  ducencas  duodecempedas ,  hoc  eft  pedcs 
2400  pedes :  &  fic  fer  vanda  proporcio  inccr  corcinam,  facies, 

ti  alas> 


& alas, talis ; ut qualium  parcium  cortina crit  i  talium  facics 
fit lo , ala 4. angulus  rcro  propugnaculi  fit  60. gr.  pcr  Problc- 
matcrtium;  &Iincadcfcn(ionis  ex  concurfu  cortinse  &:alx 
proccdat. 

Ambitus  totius  caftri  dcSct  cflTc  200.  duodcccmpcdarum. 
Hunc ambiciim  dividc  pcr 4  hoc modo :  5 
Quotusjioc  cft.quarta  pars  ambitus  crit.yo. 
lam  colligc  in  unam  fummam  numcros  quartar  partis  t©» 
tius  a.:iibicus pcr  datam  proportionem  dato^,  ncmpc, 
lo.facicsuna  KI 
4.  alauna.  IB 
ij  cortina.  BC 
4*alaaltcra.  CG 
lo.facicsalrcra.  GH 


45.  Summa. 
Dcindc  dic4j.dant.  procortinx  ij-. 

pro  ficic»  10. 
proala.  4. 
quiddant  50.  procortinai 
proala? 
profacic? 


'raxis. 


4? 


 52_ 

75 

4)    i  ^ 
f  10 
45 

 ^Q-i 

^5) 


H.Ut 
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n.Ut45.adio.ita50  adii|7; 

lO 

500 
45 

17 

III.Uc43.ad  4.tta  joad^H 


200 

43  (4|f 
J71 

28  ^ 

Golledioin  unam  fummam. 

Intcgra.Partesquadragcfimastcrtia^ 
faciesuna  n.  27 
alaiina  4.  28 
cortioa  17.  ip 
alaaltera  4.  28 
 faciesaltcra              n.  27 

Summa  jo./f^ 

^r.(3' 

Quod  fi lincam C D.  pra^tcrca nofTc cupis ,  primum invc- 

ftiga  Imeas  G  O  &  OH,in  triangulo  G  OH :  itcm  lineam  DP. 

intrianguloDHP.-dcindclincam  DP  fubtrahc  a  lincaCP. 

vclOH;&rcftabitlincaCD:juxtaproGcfrum  calculi,  Pro- 
blcmatc  tcrtio  oftcnfum. 

In triangulo GOH.  angulus  GHO eft i j.gr.  .xqualis ncm- 
pcangulo  GBCper  ftrufturam :  atq;  adco  angulus  OGH  eft 
7y.gr.pcr4^.p.i, 

Porro, 


PocTA,awg'i!ii5.gr.finuscrt;  1^88190. 
lijguli  7  j.  gr.  finus cft :  9(^5 9 15 8. 

Dicoigitur: 


^7 


I.  U  GH  r-idius 
adGO  ii  ium 
Ira  GH.  parriiim 
adGO.patnum 

Cui  (i  addacur  GC 
EffiJtur  OC  vclHP 

II.  UrGH.raJius 
ad  OH  (inum 
Ira  GHpartium 


I 0000000 
25S8i9« 

I  o 

2I5S819 
4| 

6158819 
lOOOOOOO 

9659158 


adOH vclCPpartiura  9)659158 

Dcniquc.inTrianguloDHP.quiaanguliDHP  &  HDP 

funcarqvi.  '  •     urcrqi  dim  • —    •  am: 

idcoccia.   soppolicaLi  .  .a.irgo 

 luhrraho  rf.l^m  DP  {^1588190 

Lc  u  .i t c a  i  CD  ^  |o7 1     8. h^ccft  5  j^vclj  -^. 

Quod  Qftcndcndum  crac. 

PROBLEMA  XVIII. 

pardUcU  c  tdntundem  ttry  c.,%iu,i  ..t:^  lAtttuitncm  uld.it.xm pyg. 
fundttdtem  tuz^enirc^'. 


Inplanicic  ABCD.  '01^-^ 1»^^*'^ '  o- p^*»^  ^w.^.. 

dus  aggcr,  cujus  ima  fupcTffcic^  f-FCH  lic  longa  24cJara 
100.  pcd.  fumma  rupcrficics  IKLM.  lidonga  200.  laca  60. 

n  pcd* 


^8      Px.oBL£MATiiM  AKcnirtcromcoKMU 


^           Y  ] 

>  - 

H 

M 

E 

1 

iC  ; 
D  ; 

■  " 

^  K 
M  L 

 ^  

  -  ^   <  :  -i-J 


pcd*  adeoquc  acclivitas  undique  fit  lo.  pcd.  altitudo  per- 
pendicularis  itidem  lo.ped.  fpacium  inter  aggerem  &  foflam 
5.  ped.  Foflam  autem  fcaturigines  vel  faxa  non  finant  pro- 
fundiorem  facere  quam  quinque  pedum.  Quxritur  quam 
lata  fofla  efle  debeat,  ut  fufficientem  aggeri  con gerendo  tcr- 
Fam  fuppedicet.  Initio  aggeris  quancitas  inveftigctur  hoc 
modo. 

Suprcm»  fuperficici  longitudo  IK 
ktitudo  KL 

fuperficics 
altitudo 

corpus  pcrpcndicularc 
Acclivitatum  longitudo  dimidia  IK 

KL 


ituijo 

plana 


200 

 6o 

1  lOOO 

140000 
200 
60 
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pUnabahs  ^,^^ 
tkitudo 


c^rpus 

Pyraroidura  angulariumlongirudo 
lat:cudo 


 lO 

I 04000 
10 
20 


plana  balis 
altitudo 


20 


Pf'^"^*  8000 
Quacer  fumrnra  3  ^©00 

huic  addc 


Iccm 


104000 

140000 


^  habcbis  totum  corpus      5  s^^^^^- 
Quod  di  vilum  pcr  daram  protundirareni  fofTx  ncmpc  pcr 
5.  parctacicr  aream  fJvc  rupcrficicm  Fofli  pcrpcndiculaxis 
ihocmodo. 

3  54^<J^I  (7093 3f 

(siuxlupcrficics  7o9}jf  divifapcr  longirudincmjariru- 
dmcmprodcrcdcbcbar.Arncurra  noracft.  Qu^rirurigitur 
imprimi>larirudo.  ^ 

Modus  invcnicndi  rriplcx  cft. 
Modus  primus  pcr  rcgulam  falfi. 

1.    Ponaturlatitudo7o.  pcduni. 
Eriiigiturlosgitudo  foilxBC 
AD 
AB 
CD 


250 
1 10 

I  JO 


Itero  quatcryo.  hoccft  280 


fumma  iongitudioum  looo 
latftudo  7r 


n  1 


fupcr- 


loo      Problematum  Arckitectokicorum 

_  fupcxficies  inTcnta  70000 
Ardcbcbaccfle  7093^7 


Eftergominuj 

95  5f 

II.  Ponartir  latitudo 

71 pcd. 

Ionm*tudo  igirur  erit 

ioo4ped. 

10C4 

yoia 

fupt  rhcrcs 

71284 

Ar  d(  bebarefle 

709 3 5f 

Elt  ergo  plus 

rrtnus 

9  5  3f 

Addc. 


divifor  1184  7^1 

pli>s  55 o?.  {-^6 

,po«li«o  minor  /(^  Mttlciplit^. 


K  i 



i  Z. 

K 

F 

I  K 
M  L 

Hl 

t; 

i' 

LlBEK     llKUf.  A  lOI 


14500 

fDimit 

71  Mnlripl«ca»  3^3^ 

955 
^5510 

14546^. 

htdtvidcndiif 
Divifoc 

1184  (7©~84"latitudo 
8^^^8  foirarqn^rfita. 

953i- 

Sccundus  modus  pcr  Algcbram. 
Laticudoquadta  CP.  (it  i.  I. 

crgo  cjus  cjuadratum  cnt  i.  q.  horum  autcm  func  quatuor 
in  propofitafigura 

Deindc  lungitudiocs  25* 

150 
1 10 

1 10  

multiplicenriir  prr  '      1  I.  

&  hct  inra  cibioitgi  710!. 

Gui  arcraddcaream  qnatirorqiiadratorum 
Etentcocaarca  livciupcrficic^  toilac. 

n  3  4q- 


Problematum  Architectonicorum 

7095 5f 

-  180L 
dimid.  —  90 

—  90 


4q 

Ergo :  I  q 

Ccper  coftfequens  i  q 


710I 
--H  180I 

arquatur 


•  aequalis 
.  arqualis 

i7733f 


Quadratum 


■  8 100 
177557. 


Quadratum  i^K^^j  (i^dix  160 

7^751 

I  90 

158  70 

7^751 

16  laritudofoilae 

XS6 


guxtitao 


^5335 
3207 

88453 
32I4X 
(^4284 

2414933 

5^4447 
  2250129 

I  (>48o43  3 

3^14545 
1^^072725 


407708 


Planicici  ABCDlongitudo 
latitudo 


250 
1 10 
2500 
^5 


longicudo 
latitudo 

ditFercntia 


250 
1 10 


dimidium 
Quadratum 


140 
4900 


LlBER  Umus. 
ipfaplanicies  (ive  area  ABCD 
ArcafofTje  circum  jacent 


Area  tota  RSTV 
addequadratam 


17500 


4900 


Xl 


J 
i 


E 


H 


I 

[M 





K 
L 


1.1 


Fitalindquadracum 
03353^ 

9  r5 


M3 
6l 

'14 


93  3  O 
^41 

^913 3  (4- 
6414 

15^^ 


(radix  ^ii^^^i 

yoladdc&fubrrahc. 

39 1 145  5 1  larus  majusST. 
1 5 1  {4  5  5 1  latus  minus  RS. 
I  io|  Subtrahc. 
141 145  5 1  Divide  pcr  2. 
70I7175  latJtudo  fofli: 
qu^efica. 


35  3- 
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5ii4M  


a 


3250855 
1542905  (^5—2X1 
5214525  4 


i<>3o8. 

Demonftratiohujufmodiiomniumingcniofifrimijpcndct 
a  (exta  propofitione  2.  lib.  Euclid.  vcl  a  44.  propofi  tione  i.  lib. 


\  i 

„-.V  1  

X 

»  / 

I  \ 

p 

;  \ 

r 
> 

H 

P 
• 

D 

0." 


Trigo- 


Tiigonomctriae  nofttx«  quxpropofitio  italubct,  Si  rc^ahi^ 
fiiUconUmctur,  ckUngmmconUnuAtd  &  continudtionis  cH  dquAlc 
^udJrdto  rcff£  cx  htfc^cnto  crccntinuAtionc  compofitA :  mtnus  qud. 
drdtohifcgmcntt.  Ad  cujus  propo(itioni<;  cxigcntiam  oblon- 
gum  quod  prius  crat  A  BCD.  nunc  fi  t  AP  QR,  ncmpc  cx  mc- 
dio  figurx  ad  cxtrcmitatcs  cjus  translatum.  Dc  latcrc  AP^ 
autcraturlatusPQ,  vclillixqualcPKjUtrcftet  AK.  cujusdi- 
midium  fit  AG.  vcl  GK.  Erit  igitur  AK.rcfta  bifcdlainG, 
qux,  fi  continuetur  a  K  m  B.  &  cx  continuata  A B  atquc  con- 
tinuationc  KB.  vcl BC.  fiatoblongum  ABCD.  Dicohocob- 
longum  ABCD.  xqualc  cfic  quadratoredx  cx  bifcgmcnto 
GK.&:  cotinuationc  KB  compofitx.ncmpcquadrato  GBEF. 
minus  quadrato  bifcgmenti  H  l  L  F.  Ergo  fi  adoblongum 
ABCD.  hoc  cft  ad  gnomoncm  MNO.addaturquadratum 
HlLF.habcbiturquadratum FCBE.  ad cuius  radicem  GB.  fi 
addam  AG  fit  AB  latus  majus  oblon^i  ABCD.  vel, dccujus 
radicc  BE.fi  aufcram  CE.rclinquitur  BCJatus  minus  oblon- 
gi  ABCD.  A  cujusxquipollcntc  AD,  fiaufcram  ARrclin- 
^uitur  RD.  Cujus dimidium  RS  cft  latitudo fofi^x quxfita. 
Pcr  numcros  fi  has  invcntioncs  cxaminarc  hbcat,  ita  fac. 


Jatitudo  ioventa 
multipliccfur  per 

70, 

7^75 
4 

addatur 

i8z 

9100 

ad  longitudincsreliquas 

150 

250 

1 10 

1 10 

&  habcbicuc  tocalongitudo 

1001 

91 00 

Quc  multiplicaca  pcr  lacitudi 

ncm  70 

l7i7y 

o  5014- 


loff      Problematum  Akchitectonicoium 


50T4 

5500 

7 

0203 

700 

20 

0582 

00 

702. 

0570 

0 

70105 

700 

rcdderaream  fofDe  priorem    7095  515  ^^9 
qu«  multiplicata  per  altitudinem  5 

Rcdditcorpus  ^^^666 
aggerijutpri- 

6666 

dem :  praerer 

8zi|  , 

&evitarietiani  pocui0et;  C  fiaitioncsmajorcsad  calculum 
aflrumtas  fujflent, 

Caeterum hxc capacitas  iofCx  tota  cft  perpendicularis.  At 
talis  rcvera  fieri  fodiendo  non  poteft :  fed  quanta  eft  ejus  pro- 


cj 

l\>  ^ 

1  5 

{  : 

r  1 

f  « 
»  J 

!  aI 

E 

F 

|C  i 

I  K 
M  L 

H 

i(  li 

[■,k  ■mj 

io 

funditas^ 
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tunditis,  tantACtiamclTcdcbct  acclivitas.  Quarritnr  igirur: 
fi  toffjL  fjpcrnc  quinquc  pcdibus  fiat  latior,infcrnc  rcfti  iclior, 
antantundcm  rcrrx  lit  prxbiturar^  Rc(pondccurquo<inon. 
Etcll caufamanifclla.  Namacclivitatibus  quuicm  AB,  BC, 
CD,L)A.  c  rcgioncrcfpondcntacchvitatcsNX,  YP,  QO» 
VZ.  Itcm acchvitatibus angularibus  cxtcrioribus  inccriorcs 
rcfpondcnt,  ^  (imulprilina  complcnc.  vcrbi  gratiaacchvi- 
tasanguIarisadS  &B.  (imulprtfmacomplcnr.  Atacchvita- 
tibus  cxtcrioribus  XS,  SY ,  PT,  TQ^.  OW.WZ  ,  VR ,  RN. 
Tiihil c(l quod  in  intcriorc ambicu rc(pondcat.  lcaq-, ha:accU- 
i^itatcs  abundabunt,quod  ipfc  ctiam  calculus  coargucc. 


Sintenim  capacitatis 
pcrpcndicularis 
longttudioci 


Acchvitatum. 


longitudo  tota 
latitudo 


2.60 

2.60 

1 10 

110 

7175 

7*7  5 

7175 

6S 

7175 

1011 

91 00 

<55 

:7i75 

5I14I5500I 
71^0517 

104581 

71^057 

^^15746 


longitudo 

150 
I  1 0 

591 

455» 

longicudo 
latirudo 

1 001 

9101 
5 

balis 
altitudo 

5014 

5510 
S 

cotpus  15071I7550 

Pyramidum. 
planabalis  15 
altitudo  5 

multipliccrur  pcr  4 

500 


o  z  Supcr- 
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fupctficics 

alcirudii 

1500 
5 

Capacicas 

5851 

^5 

15071 

755 

500 

1  ota  capacius  fic 
Ad  drbebac  cffc 

5^1739 
3  ^^666 

540 
555 

d^tFcrcnciacft  7073I007 
Quv  differcntia  ex  didis  accliyitatibus  extcrioris  ambi- 
tusjquibusnullxininterioriambitu  refpondent,  rcfultat;ut 
porro  calculusoftendet.  Sitemmearumacclivitatum(qua- 
rumfuiatodo.) 

fingularum  longicudo  T^h^V  f 

mulcipliccturpcr  (  4 


longicudo  univeifarum  dimidia  cric 

181 

9100 

&  lacicudo 

5 

plana  ba(is 

alcitudo 

5 

Capacicas  7071I75 
Igitur  ne  tantus  error  committatur,alia  ratio  latitudinis 

folfae  incunda  eft,  talis  nimirum. 

Ad  calculum  aftumaturinitium  non  fupremse  fedmedix 

latitudinis  foflx:  &  omnia  rcdc  procedent>ut  ex  fubjedis  nu- 

meris  apparet 

per  modum  primum. 
I.    Ponatur  laticudo  e  f  70  pcdum» 

caquatcr  furota  280 
ad  dat  ur  ad  reli  quas 

longitudincsdf  255 

In  155  ' 

dl 
fn 


1^5 


Sarama 
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Summa  longitudinum  crit               1 020 
latitudocf  70 

lO^ 

lupcrficics  crit 
atdcbcbat  crtc 

71400 

Ergoedplus 

11.  Ponaturlatitudo  ef 

roultipliccturpcr 

^9  pcdum. 
4 

addanturreliqux  longuudincs 

176 

lumma  longitudioum 
latitudo 

1016 

6<) 

9^44 

(upcrficicscft 
atdcbcbitc^rc 

70104 

7^9  3 

e(t  crgo  mmus 
addc  plus 

46^i 

htdiviror 
Plas 

pcr  po/rtioncm  minorem 

1 19^ 
4^^f 

4194 
179^0 

13 

Minof 

pcrpofirioncm  majorcm 

^  1100 

580. 
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58030 


hcdi?idendus 
diivfor 


i:efiduum 


;  2100 


1x495 
I  ic)6 
1 166^ 


Pcr  modum  Sccundum. 


longitudo  255 
multipliceturpcr    i  1. 

fic  255 1. 

.&  fic  deinccps  2.55 1- 

155I. 


.crgo  4  q. 
iq. 
jq. 


aequales 


latitudoquaefitafit  iL 
ergo  ejus  area  quatci: 
kimtaerit^.  q. 


740 1. 
185I. 

177337 


squales 
aequales 


709531 

17733I 
185I 

9^1 


184 
8280 
9il 


85  5^i 
17733^ 


2  6  28  9 


12  — 
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III 


II  —  looooo   —  7 
700000         5  5 
II 
60 

100 
1 1 


40 
1 1 

5^ 


40 


1(^289^ 
I 

1^6 


{\6i\i4t06 
91I50 


"91  roooo 
latitudotuilxraedia» 


o 

c 


311  ('i—oXo 

4515« 
3^4^ 


M1735  (4 
3i4i4 

i<^373  5  ^  > 

3141806  (6 
i945685(J 


916497 
Pcr  modumTcrcium» 


roDgitudo 

laHri^do 


d.ftvicnna 


^uiJcatuin 

fiipcrfuicspcdK  aggcm 
ofiji  ad  tnuiiirn  nicd;a: 
laritiidinnfoirc 


^5  5  longirudo 
J '  5  latirudo 


140 


70 
70 


4900  fjpcxhcici 


i93if 


iM— 7 


ii75 
M5 


29315  —  ^ 


Qua- 
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Quadratutti  105 158"! 

9   


radix 


3  i4j8i  I  2 
7o| 


114 


Z75'8. 


18253 
.^482  (z 

12^(^4 


3  94jz8iz 

M5 

zaiz 

ladtudomcdia  6q\6±q(3 

5 

Addc&fubtr. 

d40(>  lacimdo 

fuprcma. 

6^q6  latitado 

in£ma. 

52(^933  (8 
^4848 
518784  (l 


814935 

6^S^6i 


i66iJi (1 

lam  per  inventam  triplici  modo  latitudine  raediam  fuper- 
'ficies  &  indc  capacitas  foffa:  inquiratur  hoc  modo* 
latitudo  foflx  mcdia  6c)\6^o6 

■  pcr4 


efFedainde  longitudo 
rcliqua  longitudo 


^7S 

740 


longitudo  mcdia 
laticudo  mcdia 


loiS 
69 


5^M 


40 

611 
91^7 
^1113 


6111 
74M 
1374 
0616 

744 


iuperhcies 
alcitudo 


70935 


ic)66 
5 


$61^ — o 

6^06 

3744 
9^ 

4 


7344—0 


CapacicasfofldB 


354(1^(^14830 


Vidcs 
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Vidcs  ,  hunc  calculum  vcritati  cxadiiTimc  rcfpondcrc, 
quam  vcriratcm  etiam  fcqucns  calculus  cx  latitudinc  non 
mcdia,  (cd  maxima  minimainftitutus,  comprobabit  Jioc 
niodo. 

iongitudmcs  mifiima:  iCo 

160 


aggrcgatum 
laririidommima 


1 10 
110 

101 8,5614- 


6^\6^oC — 8 


43 

6\ I 

4074 
6  I  »  I  5 


61  I  I 

74^4 
M74l4 
I4t^6 

744 


5744 
96 


658401484(^(7344—0 
alririido         (  ^ 


Capacicas  pcrpcdicuians^  19101(4134 
Pvramidum 
longitudo  > 
laritudo  c 


Acclivitatum 


longirudo 


plana  balis 
altitudo 


^5 

S 


i8j 


multiplicerur  pcr  4 
Capaciras  tota  ucto  p\  i  ami  Jura 


lacitudo 
alticudo 


2(0 
1  I  O 
389 

_i49|i8_i^ 
99515614 
I  S 


499i!8 1 10 
1  5 


Capacicas  acclivirarum  14964I0600 
Capacitas  pcrpcndiculans  519101I4134 
Capacitasacclifitatum  14964I0600 
Capaciras  pyramidum  500I 


Capacitascoca 


354666I4834 


Cur 
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Cur  autem  in  tali  foffa,  quapcirca  aggerem  oblonguma:- 
quidiftanter  du£la  fit,  calculus  per  mediam  latitudinem  & 
longitudineminftitutusrede  procedat :  in  aggercvero  ipfo, 
vcl  etiam  in aliis  foflis  circa  totam  aliquam  arcem  dudis  non 
item;  ejus  reicaufaminintimis  Geometri^cpcnetralu 
bus  abfconditam  hoc  loco  proferrc  nolo : 
nc  nihil  reliquifle  videar  alio- 
ruminduftria:. 


BAR- 


B  J  RTHO  L  O  AfyF.l     P  ITIS  Cl 
Crnntcrgcrffis 


PROBLEMATLIM 

GEOGllAPHICORUM 

LibcrTJnus. 

P   R        F   A   T  I  o. 

\  D  Gco7rspl$umpcrtir;tt  dcclrinM,  cU fupputdnJu  dijlaftttishc^ 
^rnm :  cx  Jata  tpfornm  longttudinc  cr  UHtudtnc^\  EH  mtcm 
Uugitudo  Uci  nthtUltud,  quim  dtfiauttdmcndtanipcrtllum  hcum 
tranfcuntis,  i  mcridianoprtm$ ,  quiftatuiturin  tnfultsfortunatis :  (jr 
numcratur  tUa  dtftantta  inaquatcrc:  aboccafu  pcr  mcrtdtcmvcrft4s 
ortum.  Latitudo Uct ,  uthtlcH aitud.quamdtftantiavcrttciiloci,  ah 
^quatorcvcrfftsmcridtim,  atit  fcptcntrioncm  :  dr  numcraturtnmc^ 
ridianopcrloctpropofitt  vcrtticm  tranfcuntc :  acfcmpirconvcnit  cum 
cUvationc  polt ,  fupra  horiz^ntcm  lUtus  Uci.  Catcrum ,  fupputantur 
quidcm  dtftantta  Ucorum  ctiam  pcrpcnult.primi  Eucltd.ftvc pcr^o.p, 
primtnoftri.hoccH.pcrTrtanj^ultpUna:  at quiafupcrficicstcrranof$ 
cli pUna^fcdrotunda : rccJacsfupputanturpcrTrianguU Spharica,  In 
qutbtis  notandum  :  ftngulis  gradtbus  circulorummaximorum  y  circa 
gUbum  tcrra  ductorum  rcjpondcrc  militaria  Gcrmanica  ^od^ 
vcl  tndcpatct :  quta fi  n  .mtUtaribtts  propius  ad  Scptentrioncm  acccd^ts, 
polumfcptcntrionaUm  unogradu  altius^  quam  ahicfupra  hortzmtcm 
cUvatum  cffc  dcprchcndcs, 

p  i  PRO- 


u6        Problematum  Geographicorum 
PROBLEMA  PRIMUM. 

Datuduobfi^locisfoU  Utitudine  dif  erentibu^,  eorum  dijlantidm 
invenirc^^ 

Casus  Primus. 

Si  utriu/^ue  loci  Utitudo  fit  verfus  eundemfolumiuttsi  locorum 
T&G, 


B 


Regula.  Subtrahelatitudincm  minorem  EF,  amajore 
EG5 diffcrentiam  FG,  qux  pofl:  fubtracrionem  reftabir,con- 
vertein  milliaria:  &:negocium  confcdum  crit. 

ExEM  p  LUM.Badlea  Rauracorum  &c  Friburgum  Bri/goix, 
longitudinem  habcnt  eandcm  nempe  17.  gr.  4^.  m.  ^(ita 
funtverfuseundempolum :  nempe  (eptentrionalcm.  Sed 
laticudinedifFcrunt.Et  balilea:quidcm  latitudocit^^.grad*^ 
30'.  velut  EF.  Fnburgi  vero  latitudo  eft  4ii.gr.  i^.vclutEG. 

Prmium 
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Primum  igitur  ab  EG,  48.  gr.  13, 

Subcraho  EF,^/.  40. 

£c  rclhc  FG>  o.gr.j^.r^ 

« 

Dcindc  dico  : 
 ^  gr«  dat  fy.milliaria,  quid  dant 53.  m* 

^o*  (9^.  8|*milliaria. 

Casus  Secundus* 

Si  dtcrim  loci  Utitucio fit  feftcntrtonitlu  \  Altcriut  mcrldionAlis :  ut 
eHlocorurm  Hcj^C. 

Regula»  Addclaritudincmutranq;;  &:rummaminmiU 
liaria  convcrtc  hoc  modo» 

ExtMPLUM,  Bcllogradum  inEuropa  (^riCC^ifcfj 
foiburg  &:  Caput  bonx  Ipci  in  Africa,  habcnt candcm  longi- 
tudmcm, ncmpc 4 S.gr.jo.m.  Scd  latitudincm,illud quidcm 
reprcntrionalcm,  tanquamEG , 44.^^*30 .  Hocvcromcri- 
dionalcm  ranr-u.vTT  rH,;5.jo.- 

AdJuis  jguui  LLj,44.3o. 

&  _EJhI,j^3o^  

Dipo  I,  gr.  dat  ly.  milhana;  quotmilliariadant  80.  grad. 
1200. 


PRO- 
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PROBLEMA  SECUNDUM. 

Vdtis  duobw UcU foU  longitudine  dijferentihH^ ,  eorum  dijlantiam 
invenircj^ 

Casus  Primus. 
Siuter^uilom  (itHsfttfubaq^uatore  yVtA&E. 


B 


Regula.  Subtraaalongitudineminore  amajorcdifFe- 
rentiam  convcrte  in  milliaria,&  habcbis  diftantia  qu^Bfitam* 

ExEMPLUM.  InfulaS^  Thomajin  Africa,  fubiEquatorc 
fita,longitudincmhabct3z.  gr,  lo.  m.  Infula  Sumatraprope 
Indiasoricntales,  fubcodcm  iEquatorcfita,  longitudinera 
habet  131. 

Igiturai}i.gradibus. 
 Subtraho — ji.gr.zo*m* 

Etrcftat  dilFcrentia  9  8.gr.  40.01. 

Tum 
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Tumdico; 

r.gr.datiy,milliaria;quiddant<;8.  gr.^o.m. 

R:.  1480.  milliiria. 
Tanta  cft  diftancia  mtcr  iftas  duas  infulas;  fi  utriufq;  infulx 
mcdium  Sjquafi  ccntrum  fpcftcs. 

Casus  Secundus. 
Si  uurj.  loiU6fttu4 fit  extrs  ^c^HAtorcm. 

Regula.  Hic  (bivcndum  eft  Triangulum  a:quicrurum^ 
FBG,  m quo  cruraxqua^ia FB  &:  BG ,  func  complcmenca  la- 
titudinum  xqualium  AF  &: EG.  Angulus  FBG , eft diftercn- 
tia  longicudinis.  Quiangulus,  fivc  licrcaus,  fivc  obliquus, 
Triangulum  FBG ,  tacilimc  folvitur.fi  dim  ifo a  B ,  m  I ,  pci- 
pcndiculo  BI,  in  duo  Triangula  FBI,  &  lBG,dislocccur.Quia' 
cnim  duo  illa  Triangula  erunc  xqualia :  pcr  23.^.  i  .idco  invcn- 
roarculG,in  Triangulo  IBG, ctiamarcus  FI,  inTriangulo' 
FBI  ,mvcntuscnt. 

Dico  igitur  pcr  axioma  rcrcium. 
Uc  BI G,  rcdus  ad  BG ,  complcmcncum  lacicudinis : 
iralBG ,  dimidiadiffcrcncialongicudinis, 
ad  IG ,  dimidiam  diftanciam. 

Vcl. 

^c;:4tinu.iro  pcrpci)  iiculo  BI.  in  K  ,  ut  fitquadransBk, 
quiaTriangulumlHlC.  .:ngulosad  I &:  K,habccrcdos :  ad  I, 
;;cr  chcfin,ad  K,  pcr  57. pi.  acproindelacera  IH,  &  KH,funt 
quaJr.uKcs:pcr<?8  p.i.  EcdcniqucarcusGH&:  EH.arcuum 
!G  6i:Kt.comp]cmenrapcr9.p.  i.  Kfcoin Trianguh. GEH, 
.  rctangulo ad  F,per  j^.p.i.inquiro complcrncncum ccrrii la- 
ccris  GHncmpcarcum  Gl,pcraxioma  quartum, 

F  r 
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ExEMPLUM.  Noriberga&  Ambergapropcmodumeaa- 
dem  latitudinem habent ,  nempe  Noriberga  49.  grad.  22,  m. 
Amberga4^.gr.i4.  m.  Hoceft,uterqUocushabetlatitudi- 
nemcirciter^p.gr.ij.mXongitudineautcmdifFerunt.  Nam 
longitudo Noribergx eil 3 1.  g^ 4^ Ambergx 32.  gr.  30.  m. 
Difterentia  longitudinis  eft  o.gr.  45.  m^ 

Sit ergo Noriberga F,  Amberga G,  ac proinde  AF,  vel EG, 
49'  gr.  23 .  FB  vcl  GB,  40. 5  7.  FBG,  five  AE,  o.gr.  45.  m.  KE, 
o,gr,2?|.m.EH,8o.gr.37|.min. 

Per  axioma  tertium  calculas  talu  erit. 


UtBIG,5>o.gr.adBG, 40.gr. 37'.  itaIBG,o.gr.i2f 
looooo.        (^jot^p.  (^54. 


390594* 


ad42j 
finum  arcus 


7^74^- 


I 


p 


K^t  per  axioma  ([uartum  cdhnlustalis  erit. 

GE,49.23.    idem  49.23. 
EH^89.37|Xompl.  o.22|. 

ij9-                45>*45'|.  Sinus  7^335» 
Exc.4^.  o^.  Sinus  —  754^^0. 

426". 

Sinus  arcus  GI,  o*  grad.  14',  40"*  cujusduplumcftarcus 
FG,  o,  grad.  ip\  zo".  cui  arcui  refpondcnt  milliaria^i* 

Nam  ut 


0) 


Books,  Copyrighl©201  1  Pr 
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Nam  ut  ^o.  min.  ad  i  y.  milliaria,  ita 29 ,1.  minut.  ad  7 !.  mill. 
Ergo  Noribcrga  &:  Ambcrgi  inviccm  dirtant  yi,  miliiaribus. 
yulgo  ofto  milliana  inccgra  numcranc. 

"      PROBLEMA  TERTIUM. 

Ddfis  du^bus  locis  cr  longuudmc  cr  Utitudinc  dfjfcroitihui ,  co^ 
rttm  dtJldnttAm  invcmrc^. 

C  A  S  U  S      P  R  I  M  U  S. 

dlterUcw  fitusfit/ub  dc^uatorc,  altcr  cxtra  j£quatorcm,  ut  k^G^ 
vtlx^FyVclFC. 


D 


Recul  k  Prim  A.Sidiftcrcntialongitii  linis  iitquadran- 
tixqualis:  utcfHocorum  A  G,  diftantia  AG.cfl:  quadrans. 
Acnimcdpoluscirculimaximi  BGD,pcr5^.  p. i.  Ergo  o- 
mncs  arcus  indc  adBG  Djducti  funt  quadrantcs,pcr  candcm. 

q  ExEM- 
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ExEMPLuM.  InfulaSumatralongitudiiiemhabetiji.gr. 
latitudinem  nullam* 

Buda  metropolis  Hungari^e,  longitudinem  habet  ^igrad. 
lat.47.gr. 

DiflFerentialongitudiniseft^o.gr.  Subtradis  enim  ^r,  dc 
ijLremanent  5?o* 
Ergo  diftant  inter  fefe  po.gradibus^hoc  eft,milliaribus  Ger- 
manicis  i^yo.Namuti» — ad  ly. — ita5?o.  ad  ijyo. 

Regula  Secunda.  Si  diftercntialongitudinis  (itqua- 
dranteminor-.uteftlocorum  A &F.  Solvendum  eftTrian- 
gulum  AEFjper axioma quartum :  vel illi adjacens FBG , per 
primum  aut  terrium. 

ExEMPLUM.  Infula  S.  Thomas  longitudinem  habet  ji^ 
gr.zo  .latitudinem  nuHam :  tanquam  fi  ad  A ,  fit  fita.  Amfte- 
rodamum  in  Hollandia  longitudinem  habet  1 6.  gr.  jo^m.  la- 
titudinem  52.  gr.^o.m.tanquam  F. 

Differentia  longitudinis  ABF,  vel  per  58.  p.  i.  AE,  cftf, 
gr^yo.m. 

Diftantia  qua:fita  eft  AF. 

Ca^/culf^  per  axioma  quartum  taliserit^ 

AE,  y.gr.50'.    Idem  5.gr.jo^ 

EF,^^!.    40*  Compl.  57.  20. 

58.      30.  45.      10.  (^S4T2^ 

31.       30.    —  S2^S0' 

120662. 
603^1. 

Siaus  arcus  FG,  35.  grad.  41'.  cujus  complemcntum 
cft  AF,  J4.gr.i9^ 

Uf 


Tif  axionta  pnmum  caIcuIu^  tAlUtrit, 
UcBE,9o.gr.adEH,84. _io^itaBF,  37.20.  ad  FG. 
J09ceo,  6064^, 


6o^l0^SjS^o, 
Sinus  arcus  | 

FG  3>.gi.  4i.m.  cujuscompJ.eft  AF.  H-gr.i^.  min.cuirc- 
l^ondcntmilliariaGcrmanica  Ki^f  Nam 
Uc  I.  gr.  ad  1  j.  mill.ita  54  grjs^.m. 



270.     SB.i^l.tSiqudrta  pdrsex  19^- 


adSi^l.milliatia. 

T<r  Mxioma  tcrtium  cdculus  cU  idim  q  liper  AxiowA  primum^ 
2{4mprop$rtio\ 

n  BGt\  adBF,  tta  CBFad  GF. 
Prorfus  cofdan  numeros  gigntt ,  quos  proportio : 

nBEddEHjtABFadFG. 
20/t  quodduo  tcrmtm  tntcrmedtt junt  tranlpojitt  qua  tranjpofttio 
tncmulonthtlmutatyper42.p.  /. 

Regula  Tertia.  Sidiftcrcncialongirudinisfitqua- 
drantcmaior.-utcftlucorumF&rC.SoIvcndiim  vcnitTrian- 
gulum  FCE ,  rcftanpulum  ad  E ,  fcd  Triangulum  illud  laccra 
FC  &  EC,  habcrquadrancibusmajora.  Ergoproco  lolvas 
Triangulum  AEF,  Triangulo  FEC  adiaccns,  &:  ncgocium 

q  2  confc- 
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confe£ium erit.  Nam peifolutionem Trianguli AEF, repc- 
ries  arcum  FG ,  quo  addito  ad  quadrantem  GC ,  conflabitur 
arcu:.  FCquxfitus. 

ExEMP LUM.  Heidelbcrgarlongitudo efl: jo.gr.^y.m.Ia- 
titud049.gr.3j'.  tanquamqua:fitafiradF.  Sumacta^longitu- 
do elt  I j I .gr.latitudo  nulla,tanquam quar jam  fit ad C. 

Diftercntialongicudinisefl:  ioo.gr.i5'.EC,ejurqj 
complementum  AE,  75), gr.  45.  m. 

Calculus  per  axioma  quartum  talis  erit. 

EF,  49. 5y-  —  —  45?5v 
AE.  79*4^-    —    —    10. ij. 

119*10.    —    —    Si^S^^    —  ^^"^^^ 
Exc.     3^.20.    —    —    —    —  (^fjSj 

Sinus  arcus  FG,  gr.  J7'f  m.quo  addiro  ad  FC59  cflici- 
turarcus  ^e,  gr.37'1.  m.cuiarcuirefpondent  milliaria  Gei;- 
manicai449j|. 

Ca  s  us    Se  c  un  DUS^- 

Si  uterg^  lociu  fitus fit  extra  JEqudtorem :  Ft  FH  velFGy 
velFIyvellKyC^c. 

Regula  Prima.  Siuterqjlocusficusfitvcrfuseundem 
polum  :  femper  datur  Triangulum  congruens  ad  axioma 
quartum,fivciingulusadB,fitrcdl:us,fiveobliquus.  Utfiloca 
daca  finc,  FG ,  dacur  folvendum  Triangulum  FBG ,  cum acu- 
toadB.  SilocudacafintF, H,  dAtur foIvendumTriangulum 
FBH,  cum  I eilo  ad  H.  Si  loCadaca  finc  F,I,dacur  folvendum 
TriangulumFBI,cumobcufo  adB. 


EXEM- 


Hcidclbcrga,altcra  patria  mca,longitudincm  habct  3  c.gr. 
4j.m.Latitudincni  49gr»jy.m. 

Sit  crgo  F,  Hcidclbcrga,  G,  Griinbcrga* 

DifFcrcntia  longitudinis  BG,  cft  7.  25.  diftantia  quifita 
FG.Complcmcntumlatitudinisminoris  AF,4p,gr.3j.m.  cft 
FB,4o.gr.25.m. 

ContfUmentumUtituiiniemajdru  LG^^.grad,  z.m.csl BG ,37. 
grdd^  SS.  m. 

CmIcuI$u  mtur  t4lii  crtt^ 
BG.  37.58.  57.58^ 
FB,  40.25.    —  49-35;^  


78.23.       87.53.  — 

11.57.     —   —    —  2013^. 

^  3 


FBG. 
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F  B  G ,  7*  ^5.  rocovo.  7977h 

\Xuooooo.  ad  /pW.  ita  <r/7* 

 ^?7> 

279202, 
1196$^. 
319088. 

quo  detraclo| 

de5)p5?o9.relinquitur5^P57<^.rinusarcusGH,84.grad.44. 

m.cujus  compl.eft  y.gr.i^.m.arcus  FG,qu2efitus.Cui  arcui 

FCy.gr.i^.m.refpondentmilliariaGermanicay^.  m. 

ExFMPLUM  Secundum.  Congrucns  ad  formam  Tri- 
anguli  FBH,re£tanguli  ad  B. 

Spira: longitudo eft zS.gr.^;. m.  latitudo 49. gr. 20.  m.  Da- 
roacana:  civicatis  Paropaaifi,  regionis  Af]2e,longitudocftii8. 
gr.45.m.latitudo  34*gr.  45. m. 

Difterentia  longitudinis  90. 

Diftantiaquasfica  FH. 

Complcmentumlatitudinis  minoris  AF, 54.gr.  4;.m. eft 

FB,55  gr-i5*tt^- 

Complementumlongitudinis  majorisEH,  4^.gr.  lo.m. 
eftHB,4o.gr,4o.m. 

Calculus  igitur  talis  erit* 

HB,  40.gr.40'*    —    —  4ogr,-^o'. 

FB,   5^gr'i5^     —    —      34-  4^ 

9U  —    —  75- 

i.  —    ~    ~    —  - 


—  9O778 
10^08 

86470 

4323$^  Sinus 
Arcus 
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Arcus  K.gr.jS.  m.  cujuscompl.  cll  arcusFH,^-/.gr.zi.m» 
cui  rcfpondcnt  m.lliaria  Cicrmanica  96;]. 

ExEMPLuM  Tertium.  Congrucns ad formam Trian- 
guli  FBl,obruranguIi  Mi  B. 

Hcidclbcrgx  longitudo  cft  30  gr.-^5.m.lat.^i?.}C. 

Carncardamnx  m  India,  ubi  S.  Thomas  Apoftolus  fcpuU 
rus  cflfc  dicitur>longitudo  cft  n6.gr.vo.m.latitudo  i2.gr..^o  m. 

t)irtcrcntialcngitudmiscft  lo^.gr.j.m.tanquamangulus 
FBI,obculus. 

Diftanriaquxfita  cftFI. 

Complcmcnrumlatirudinis  minoris  AF,  iz  gr.40'.  m.  cft 
FB,77.gr.2o'. 

Gomplcmcnrum  latitudinis  mnjoris  lL,49.gr.}  j.m.cft  IB, 
40.gr.  15  ni. 

Calculusigirurcaliscrit. 
IB,  4^.zs*    —  4o.zy. 
FB,77.io.   —  11.40. 

27.45-.       —    —    —  4^^^i' 

632j6. 

FBI,  ip6,S'\i^ocoo. 
Exc.  t6.s.  27704. 

J27704,  Sinus  vcrfus. 
632^6.  Mcdicras  xcScx^ 
766224^ 
6lS)2o. 
2SS40S. 
jS^n2. 
766224. 
20780^44224. 
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829.  Sinus  arcuso.grad»i8f  mi-n.  quiaddirus.aci 
quadranrem  ^o.grad.conftituicarcum  qu^fitumFl, 
90.  grad.  2S|,m.  CuiarcuirefpondentmilliariaGer. 
manica  1557. 

Regula  Secunda,  SialterlocusGtus  fitverfus  pdlum 
fcptcntrionalem :  alterjverfus  polum  meridionalem :  ut  G  & 
K.  ItemH&K,  Iteml&K.fcmperdatur  Trianguliimejut 
modi, cujus alterum  latus  circa  angulum  datuni  lic qua^ran- 
temajus:  utBK.  Ergoprr  iilolatereBK,  (umendum  efte.us 
complementum  ad lcmicirculura  BF ,  hoc  eft ,  pro  Triangu- 
lo  GBK,  folvendum  cft  Triangulum  GBEl:  pro  Triangulo 
HBK.  IblvendumeftTriangulum  HbF;  proTrianguIoIBK, 
.roivcudum  eft  Trianguiu  !BF,Omnia  per  :^xioma  quartum.  * 

:E  X  E  M  P  L  U  M      U  N  I  C  U  M» 

Heidelberga: longitudo  eft  50.  gr,  4 m.  latitudo  Septen- 
trionalis49  gr.jj^m^ 

iavcemajoris,  {irpeLlcs  punvlumejusmedium,  longitudo 
eft141.gr.40.mJatitudo10.gr* 

Difterentialongicudiniseft  iio*  gr.^^j.m.  tanquamangu- 
lus  GBK,obcufus; cujus  compl.  cft  60.  gr.  y.  m.  angulus  FBG, 
acucus,  Diftancia.quaifica  GK. 

Complemencum  lacicudinisfepcencrionalis  MG,45?.gr. 
35.m.eft  BG,  40.gr.  25.  n% 

Complcmencumlacicudinis  meridionalis KC ,  10  gr.  eft 
KD,cuirerpondecBF,8o.qr.  Nam  ucKD,eft  complemencu 
arcusKB,  infemicirculoDKB,  icaBF,  eftcomplcmencum 
arcus  KB,  in  femicirculo  KBF. 


Igitur 
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Tgitur  in  Triangulo  FB  G,calculus  talis  cric. 


n9 


3Gy40.2S.  


49. 2  y 

19.  0. 


t20. 
30.  2U 

s:  109000. 


S9.2S.  — 


770f0. 

S062i. 


^o.  ss\  S^JOi^ 
Sinusvcrfus  (f-f^pp 


t276U. 

^  6jSip. 

 642P(^. 

S74J7r. 
S74S7r. 
227  6 ^S. 
rSS276. 
^S20I4. 

4ioj4}^7SSl. 
 770io.\ 

JSQ76.  Smus  arcus 
2T.  gr.  j.  m.  qui  additus  ad  qyadiantcm  po.  gr.  confti- 
tuit arcum  GK, quxfitum  1 1 i.gr.  y.  m.  cuiarcui rcfpoa- 
dcntmilliaria  Gcrmanica.  i666\. 


F    I    N    I  S. 
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PROBLEMATUM 

GNOMONICORUM 

LiberUnus^ 

PRitFATIO^ 

'TTslJJnomomcisprdJlant  Solaria:  ^  in  his  Sciotherica  communia :  in 
'^qutbus fyluo  efiaxis:  linex  vcro  horaru  fHntcirctilorum  horariO' 
rum.fcr  vicefimas quartas partes  j^qttatoris ^^tttrumg^mundipe- 
lumincedemium  ,Je£tion€scommunes  cumplanodato^  Ethaquidem 
ahaxefacHededucttntur..  K^taximcollocare-^hocoptiSy  hiclahorefi: 
prafertim  in planis meridiano  ohliqh  is :  in  o^ttihus  emnihtis^  tam  meri- 
dianapUniy  qtta  elevatio  poltfttprapLtnu,  atg^  adeo  ckvatioaxisfupra 
meridtanamplaniy  (jr  in  nonnullis  etjam  mcridiana  loci  ignoratur.  De 
his  igitur,  fcituperquam  utilthtis  ^ jucundis,  tria  hoc  loco  Prohlemata 
proponemt44 :  ^  ingratiamftudioft  jtiventutisaddemtis  quartum ,  de 
lineifhorariisinquovisplano  ducendis^ 

PROBLEMA  PRIMUM. 

DatopUno ,  admeridianum  adverticalem  primariumobH- 
quo  fed  ad  horizontem  re6lo ,  hoc  eU ,  dato pUno fimpliciterdeclinatOy 
meridianampUni  &  devationem  polifupra  pUnum  invenire^ 

CMeri' 
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cumpUno  dato.  ^mu».mc,uod.j^.pUnum,ut  horr^  numjj 
^numh.,bc,propr,um,q„cUc.nulu,perpolos  m}nd.  drpUmdu 

lf^.'%'dcmo,UmpU.o,quam^qu.vor,norm.Hs.  InL  crcuU 
»'^'"'Y''*rclc^-st,0poUjupr.^^^^^ 

"^'rid,sn,profrn,tntcrhorr^^^^^^ 
■«'itm.cutpUnumiiimdxJlst.d-folumproximumtnurccftus 


Sitcrgomcndunusloci  ABCD.Morizon  AECvcriicaiis 
primarius  BED,  pundum  oricntalc  E.  planum  vcrticalc 
BKD.horizonti rcctumadF.atavcrticali  primario  declma- 
tum  angulo  EBF,  fivc  arcu  EF,  cujus  complcmentum^  cft 
angulus  F  B  C .  fivc  arcus  FC.  Et  fint  poli  mundi  G  &  I, 
polus  plani  H ,  adcoquc  mcridianus  plani  G  H  I ,  plano 
rcdusad  K,  ccntrum  mundi  L,  communis  fcftio  mcridia- 
ni  loci  cum  plano  dato  atquc  adco  mcridiana  loci  BLD, 

r  2  comniu- 
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communis  fc&io  meridiani  proprii  cum  plano  dato,atquc' 
adeomeridiana  plani  KLM.  Qua^rantur  autem  i.  elevatio 
poli  G,  fuprafacicmplanifcptentrionalem,  five  fuprapun- 
dumK,  hoceftUrcusGK,  cuiexoppc  ficferefpondetarcus 
Mljelevatiopoliantaraici  I,  fuprataciem  planimeridiona- 
lem,nemperuprapundum  M,  z.diftantia  meridiansplani 
KLM,amcridianalociBLD,hoceft,angulusBLK,velMLD 
quemmetitur  arcusBKrVelMD. 

Fadisquadrantibus  KN  &  FN,quiainTrianguloGCN, 
datafuntdaolaterareaumincludentia:  nempe  GC,eleva- 
tio  poli, &  CN,dcclinatio  plani.  fNam  CN  &  EF  asquantur, 
perftruduramj  IdeoprimumfolvoTriangulumGCN.  per 
ax.  4.  Deinde  reperto  arcu GK,in Triangulo  BGK, dico  :. 

Ut  CF,  tang..ad  FB,  rad.  itaGK^  tang.  ad  KB,  fin^  per 
ax,  z. 

Vel. 

Ut radius  ad  tangentem  complementi  CF , ita  GK ,  tang. 
ad  KB,finum  per  compendium 

Exemplum.  Sit  planummcridiofialefhoceft,  meridiei 
obverfum)  fed  declinatum  dextrum,  (hoc  eft,  verfus  oriente) 
30.gr*  Etfitelcvatiopoli49.gr.5  j.m*  Quxrantur  autem& 
diftantia  meridianx  plania  meridiana  loci,  &elevati©poli 
fupra  planum :  five ,  quod  idem  eft,  elevatio  axis ,  fupra  meri- 
dianamplani. 

h  Primum  folvo  Triangulum  G  C  N, per axioma 
quartum,  hocmodo: 

CN,3o.  o.    —    30.  o. 

GC,49'?T>    —    40»  2^, 

79.J5-  70.         —  94^15' 

10.  zy.         —       —  1S080. 

5^i47^Sinus  arcus  GK, 
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J4- g^'  5>^m.  Qux  cft  clcvatio  poli  ardici  fiipra  facicm  plani 
lcpccntrionalcin^cuicxoppolicoicquaturarcusMI,  clcvatiQ 
poliantarclici  (uprafacicm  plani  mcridionalcm. 

1 1.  Dcindc  in  Triangulo  BKG ,  dico :  pcr  ax*  t. 
_UcCj^ta^  m. 

*75ioy»  locooo.  ^7850! 

ad  3^173-  finum  arcus  BK,  vcl  DM.  diftantia:  mc- 
ridianx  plani  a  mcndiana  loci,  ij.  gr.-^.  m. 
Ergo in taltpUno ,    honzvn loa  fu k^C ,  mcrtiianA loci  LD.de^ 
fcnftchoriz/tnttfUm^BCD ,  {inpraxifHfficttquadrans^D,)& 
msmcratisd  D, in 23.  ^adibu4, 4.  mtnutis ^&abMytn 1, 34.gr. 


^J.  min.mertdianapla>»i  Ljuamvttlgovocant fubjl^lartm)trit LM. 
EUiatto polt  antarilict  M 1^  ( c^taft  jam  arct44  CM I,  tffet  mcridtanui 
propnt^/upra  punSium  M,perpend$culariter  ere^ts^y )  adeofi,  axit  Ll, 
tKtoUendus  fupra  maidtanamplani  L(JifiMniul$  MLL 

t  3^  PRO- 
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PROBLEMA  SECUNDUM. 
plano  ad  meridtanum  dr  adhoriz^ontem  obliquo  \fed  ad 
verttcdcmprimariurnrctlo\  hoceH  ^datoplam  ftmpltciterinclinato: 
{qualiaplanifunty  qti£  ahortu  verfks  occafum,  aut  contra ,  ahoccafu 
njerfufortumtnclinantur)  meridtanamplanit&eUvationempoli  (u- 
pra  planum  invenirc^. 

Sic meridianus loci  ABC D , horizon  AEC ,  vercicalis  pri- 
marius  BED,pun£tum  occidencale,  fed  ab  orience  rpeftacum 
E>planumorienciobvcrfum,  AFC,fedapun£tovercicali  B, 
verfus  pundumoccidencaleE,inclinacumarcuBF ,  angulis 
ad  F,  reflis*  Ec  fmc  poli  mundi  G  &  I,  polus  plani  H ,  adeoque 
meridianus  plani  GHI,&:  per  confequens,elevacio  poli  ardi- 
cifupraplanumarcusKG,  &:difl:anciameridian2e  plani  LK, 
a  meridiana  loci  LC,  arcus  KC.  Qui  duo  arcus  quserancur. 


u 


Conti- 
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Continuatis  latcribus  FB  &:  KG.&:  fadis  quadrantibusFN 
&  KN ,  quia  in  Triangulo  BNG ,  nota  funt  duo  latcra.  inclu- 
dcntia  rccium  ad  B .  ncmpc  BN,  complcmcntiim  inclinatio- 
nis poli .  &:  BG ,  complcmcntum  clcvationis  poli.  Primum 
folvoTrungulumBNG,pcrax.4.  Demdc,  rcpcrtopcrax, 
4,arcu  GK.dicopcrax.z. 

Ut  BF,  tang.  ad  FC,  rad.  ica  G  K,  tangcnt.ad  KC.  finum. 
Vcl  pcr  compcndium  2, 

Uc  rad.  ad  tang.  complementi  BF,  ita  GK,  tang.  ad 
KC. 

ExEMPLuM.  Sitplanumoricntalc  inclinatum  50»  grad. 
adcoq;arcusBF,fit50.gr.BN.6cgr.ElcvatiopoliGC,  49.gr. 
3J.m.complcmcntumclcvationispoli  GB.^o  gr.zv.m.Qyx- 
ranturautcm  arcus  GK.&:  KC,fivcanguli  GLK  &:  KLC  hoc 
cft,ut  vulgo  loquuntur  :  quxrantur ,  diftantia  ftyli  G L ,  a (ub- 
ftvIariKL,&:hu)us  amcridiana  loci  CL. 

Primum  folvo  Triangulum  BNG,  pcr  nx. 
hocmodo. 
BG,  40.        —  49-}^' 
BN,  60. 15".  • — •    jo.  o. 

loo.iy.  79.  u.    —  9^yS'' 

10.  —  1S080. 

80271. 
40fJ^* 

Sinu5  arcus  GK  .  diflantix  flvh  a  rubfhlari,  eraJ. 
40.  mii. 

Dcinde  in  Triangulo  GKC,  aico  :  pcr  ax.  2.  vel  pcr 
compcnd.  2. 

Ut  BF,  tang.  30. gr. ad  FC,  itaGK,tang.  ij.gr.  40'. 
5773J»  looooor  4/817. 

Ad 
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Ad  7f 9 lo.finum arcus  KC  diftantise fubftylaris  fiTC  meri- 
diana,'  plani  a  meridiatia  loci  4^.gr,25.m.per  i.ax.  fph.Tr, 

In  ialt  igiturplano fihortz^ontala^  eadem^  meridiana  loci  fit  C, 
verticalis  BD ,  numeratis  in  quadrante  hort^mtisplant  BC  ^gr.  49^  gr^ 
.3}'.aCi inK,  meridianaplani .ftvefuhJlylariseritLK, &tndeaK,in 


Gy  numeratis  2^,gr^  40.  m.  elevattopoli  horealisfuprapUnum  erit  GKy 
adeopf^  axii  ertt  L  G ,  extoUendmfupra  meridianam pUni  angnlo  KL  G. 

PROBLEMA  TERTIUM. 

DatopUno  dr  admeridianum.c^  ad  horiz^ntemyc!^  adverticalem 
primartum  obliquo.hoc  eHjato pUno  inclinato  declinato ,  meridiana, 
tamlociyC[uampUniy(jrelevationempolt fttprapUnum  tnvenirc^. 

Sitmeridianus loci  ABCD , Horizon  A EC  vcrticalis  pri- 
mafius  BED,  punftum  Orientale  E,  vertiealis  declinatus 
BKD,  &  fub  eo  planum  inclinatum  NKI,  angulis  ad  K,  reftis* 

Poli 
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Pol  imunii  G&:  i,polus  plani  H.  Meridianiisplani  GH.  aa- 
^ului  dcchnacionu  EBF,arcusinchnationis  BK. 


Afttc  omnia autcm quxraturarcus KN,diftantia mcridia- 
nxlociNL,avcrticali  planiKL,pcrax.  2.  Deindcarcus  BN, 
peraxioraaj  veU.  poflhxc  angukis  BNK.pcrax  ^.hoccft.ut 
uno  verbodicam,rolvacurTrianguIum  BKN.  Quo  (oluco, 
arcus  BNr  vel  rcpcrtu5  cft,  xquahs  complcmcnto  clevationis 
poU  BGi  vcl  minor^  vel  major. 


Casus  Primus. 


SiarcusBN,  rcpcrrusfucritarqualis  complcmcntocleva- 
tionis  poli  BG.  indicio  cft ,  planum  lub  mend  ano  obliqi  ufq-, 
ad  polum inclinatum  cflTe,  In  quo  cafu  meridiana  loci,  6c  pla- 
ni,itcmqiaxis,ineandcm  lincam  GL,concurrunt;fi  planum 
inipfocirculomaxinjoKN,con(irtcrcringatur.  Atfiplanum 
noA  in  ipfo  circulo  maximo  KN,  fcd  in  aliquo  ipfius  parallelo 

f  confi- 
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conliftere  fingatur,&  axis  a  plano  nonnihil  abducatur,(ut  nci 
celTaiio  fit,  h  lciotericum abfoluere  libeat;  mcridian^  loci,& 
planifuntduxlinexinter  fefeparallelx;  &fciungunturmu- 
tuo  fecundum  difFercntiam  longitudinis  loci  &c  plani;  qux 
differentia  eft  penes  angulum  HGCqui  eft  complementum 
anguliBNK,nuperi()venti;quiaangulusKGH,cftre£lusper 
57»p.  I.  quippecum  meridianus  planipcr  polos  planiincc- 
dat*  Tres  autem  ad  G  vel  N,concurrcntes  lunt acquales  duo* 
busredlispcrzo.  p.i. 

ExEMPLUM.  Sit  planum  meridionale  declinatum  dex- 
rrum  29.gr.  J9»  m.inclinatum  verfus  polum arclicum  2j. grad. 
j.m.  Elevatio  poli  49.^^.3  j.m.  QiiserantuTautem in  e(  meri- 
dianaloci&plani,  atq;  elevatiopolifiveaxisfupraplanum^. 
Calculus  tuliserit» 

I.  UcBF,rad.  adPC^  ^-Q.gr.  r.  m.  iraBK,  25.  gr.^', 
loooooi        tangj735<^o.  5ptjz. 
^  Ad  ^7  8 74c.tangentem  arcus  KN,diftanti^  mcridianx  foci 
a  verticali  p'ani  34,gr.io,m.per  ax.z, 

Ih  BK,  25.  3;    —    25.  3. 
KN,3^.'o.    —  SS'<yO, 

57.13^  78^."—  08123. 

1^226^. 


SinusarcusNC,4P.gr.i-y.m.cu,uscomp^^^^ 
gr.ij.m.perax.^ 

^III^Br;^^^ 

Ad 
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Ad  <fo;S8.  finum  anguli  BNK.yj.grad.  ^.min.  cuiuj 
comp  .cdangulus  HNC,(lvcHGC,5>.  gr.  j,.  m.  dirte- 
rcntia  lorf^.tuamis  plania  longitudine  loci.  fivcdiftan- 
tia  mcndianorum  loci  &:  piani.pcrax./. 

Sitergikoriz^Kloci  LC,  vmictU^pUniKL,  H»rizj>rt pUni,  circM- 
Imk^iC  Im  quo nHmereuturi K,  -jerfm  Cu  gr.io.m.  drper/ermr. 


nti^ertttonu  7^  trt/tciitur  reat  LNF.  qut  ejfet  meridtand 
fUm & lcct , Ctcentrum Sctottrict L,velF, pro centro mundt  dr re^fa 
LNF,pr0  t.xehiberttur.  ,  qutt  tnperfeaione  Sctetertci  axtf  IG, 
cmm  centro  mundi  E.nen  in  retia  L  NF,  reltnquituryfedfuprd  eam fiU- 
sritprt  Ubttu/a  ttmen  tque  »Uts  EI&  OG.extoUttur.  aty.  tdeo  pUnu 


ib  txe  mundi  nonnihil  thducitur:  idet  Unet  L  NF,jamno/imuleU  me- 
ridtinaUct,fedtartumeridtana  pUni  :  ftve,  utvulgoloquuntur,fub- 
JlyUris.  MertdtanaauteUci  fictnvenies.  Ad  norma  mertdtantpUm, 
dH£ii  comnnife^tonc  JEquatoru  cumpUno  [  vulgo  Unea  centin^entix 

(  i  vocant) 
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voca^Jt ) FHy  centrum mundi  E.abaxelG ,f  cponaturin n  cridlanam 
flani LNF.  Deinde centro E.cenfijlente inUnea LNE.defcrth&tur ctr^ 
culmJEc^uatorisVK^  (^ineoverfm  orientem  (qmf^hortzx>n  ptani  tsi 
horiz.onte  loci  orientaltor^  adeo^  citius  a  /ole  irradtatur  meridia,  na  pla- 
niy  quamloci]numereturdijfer€vtialongitudtni^!oci(^pUni^2.grad. 
Si.min.^perterminumnumeratioriUKy  ducaturreiiat  tanquamra' 
dius  quifpiam  Mc^uatorii  EKHyqu£  ubi  atttgerit  communem feclionem 
Mquatoris  cumplano ,  nempe  re6iam  f //,  perid pun£lum  agaturnot^ 
maliter  meridiana  loci  CH. 

Casus  Secundus* 

Si  vero  arcusBN,repertus  fucrit  minor  complcmento  elc- 
vationis  poli ,  indicio  eft,  planum  citra  polum  ardicum  con- 
fiftere ,  adeoq  fupra tale  planum non  polum  arfticum  G ,  fed 
poIumantar(fticumI,cxtoIlidebere,anguIotanto,  quantus 
eft  ILM.cujus menfuraeft  arcus  lM,cui ex  oppofito a^quatur 
arcus  GO»Quem  unacumarcuNO,  porro  ficinvenies. 


IV.  Ut 
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I V.  Ut NOG,reftas  a J  NCdifFcrrnripm intcr  BN,  &  BG, 
jta ON G,angulus  anrca rcpcrcns,ad  OG,  pcr ax 

V.  Uc tangcns  GNG ,  ad lad^  ita  tangcns  OG , ad  finum 
ON.pcrax.  z. 

E X E  M p LUM.  Sit  planum meri Jionalc dcclinatum  dcxtru 
J^-gr.5o.m,inclinatum  vcrfus  polum  ardicum  i6.gr.io.  m.  Et 
clevatio  poli  rurfum  fit49.gr. j m.  Quarrantur  autem  mcri- 
diana  loci  &c  plani  y  una  cum  clcvationc poli  fupra  planum-». 
Calculus  talis  crit. 

LUtBF,rad.adFC.compl.dccl.^rgr.5o'.itaBK,incl.i^T.grj^. 

looooo.         Tang.i-ff^oi.  Sm.iyS^j. 
Ad  ^oni.  tangcntcm  KN,ii  gr.  }4.  m.  diftanriam  mcridia- 
nx  loci  a  vcrticali  plani  pcr  ax.z. 


n.  BK,  i^.  10.  —  1^.10. 

KN,  ii.j^-    —  67.^6^. 
5^^,154.    —    84. — 


178033. 


89016.  Sinus 
ArcusNC.62.  gr./}?.cujuscompl.cftBN,i7.gr.6j.m. 
quo  fubtrafto  dc  BG,  complcmcnro  clcvationis  poli 
40. grad  25. min.  rcUnquiturarcasNG^ij.grad.  18). 
pcrax.  4. 

1 11.  UtBN.27.gr.  6;. adBKN^radJtajK 

4{55j»  looooo.  ^7^4?* 

Ad  6iio8.finumanguli  BNK,vci  ONCj^.grad.^o.  min. 


perax.  j. 


IV.  Ut 
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lY-UrNOG,rei51:us.adNG,r/.gr.igfm.ita  GNO,?  /.g  r.40'. 
100000.  ifoz^.  6110S. 

Ad  14059.  finum  arcus  OG . diflancijBaxis  GL,a meridia- 
na  plani  O  L,  S.gr.^h  m.per  ax.  5. 

V.Uctang.GNO, 57.gr. 40'. adrad.jra tang  G 0, 8.  gr.  5'f 

77^96,  lOOOOC.  I4lt2,~ 

ad  18410.  finumar- 
cus  NO,  diftantis  mcridians  plani  OL,  ameridiana 
'  iociNL,jo.gr.i6fm.perax,z. 


^^>^-"or,zonpUni^BC^,^j„cuju.q^^^^ 
^'''"^'^'""'^rKerattonisP.clucaturrnendiJapUmfp^t^^ 

^M.  Dem^  apunaoM,tn  quamcun^ partem  nttmeretur  elevatio 

foU 
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mmnm  numerationis  L  agatur  axis  L  /,  extcllcndu^ Juprc  meridianam 
fUm  LM,  angulc  tJMLL 

Casus 

SidcniqucarcusBN,rcperrusfticritmajorcomplemento 
clcvationis  poli  BG  ,  indiciocft,  planum  ultra  polum  arai- 
cuminclmatum  ene/ adcoq  polumarflicum  lupratalcpla- 
num  extoUi  dcbere,  angulo  tanto,quantus  eft  angulus  GLO, 
qucm  metitur  arcus  GO,  quem  arcum  unacumarcu  ON, 
porro  ita  rcpcrics,  u  t  m  calb  prxccdcntc. 


ExEKfFLUM*  Sit  plnnnm  mcridionalc  dcclinatumdcx- 
rrum  3^.gr.y-^.mj*nclinatum  vcrfuspolumnrdticura  7f.gr.  4j 
m.  Er  litruriumclcvatiopoli49.gr.^  j.m.  Qiiarrnntur  auccm 
meridianaloci  pIani,uaacumclcvationcpoli  fupraplanu. 
Calculu5  calis  cric 

L  Ut 
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L  UcBF,  raJ.adFo,5^.gr.6'.iraBK.75.gr:43'.  

looooo*    rang*i}Xi4  4.  Sinus^^^op* 
Ad  i3}874.cangenremarcusKN,  diftanrise  mendianxlo- 
ci  a  verricali  plani  5  3.  gr,  i4|.  m.  per ax.2. 

II.  KN,5}.grj4'|.    —  Jj-gr-H|. 
BK>7f.    43.     —    14.  17. 

128.    S7h           ^7'    31^-    —  9^404- 
,  571'   li}lL—  

14764. 

Sinus  arcus  NC,8  gr,2^^.m.cujus  complemencum  eft  BN, 
3i^gr.3ov.m.UndefilubcrahasBG,4o.gr.25.m^rcftabicarcu$ 
GN,4i.gr.j2.  m.  perax.  4. 

III.  UcBN,8Lgr.5o.I.ad BKN.9o.gr.  ira  BK, 7 f .gr. 4 3'. 

9^^o}^  looooo*  96^09* 

Ad  9  79  82.  finum  anguli  BNK,  fivc  ONG,  7  8.  grad.  16.  m, 
pcr  ax.  5. 

lV.UcNOG,reausadNG,4i.gr.5fm.itaONG,78.gr.i6^ 
looooo.  6J715.  575^82. 

Ad (^4^99. finum  arcus OG,  diftantiamaxis  ameridiana 
plani  4o.gr.y^^  m.per  ax.j^ 

f  V»Uctang.GNO,78.gr.i6'.adrad.iratang.GO,4o.gr.q'2'. 
481470*  100000.  84182" 

Ad  17485.  finumarcus  ON,  diftantiarmeridiana^plania 
mcridiana  ioci  lo.gr.^.m.per  ax^ 


CalcnU 
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Cslcuk  Mk/i!ut0  :  /;  hmzon  Ua  ,  vctfica/is  plani  KD, 
honzonpUm  ^KCD.  In  quo  pnmum  nnmeretur  a  punlld  ver^ 
ttuli  Ky  ver/t46  C.  MJlantia  mendtAn^  loci  a  verticali  pUni  y/. 
grad.        ^  pcr  termtnum  numerationis  2^,  ducatur  meridia^ 

Un ,  LN.    Dctnde  a  meridtann  loci,  tuwpe  % pu?ifl$  iV,  retronu- 


mereturds/lantia  meridianjcpUni  io.gr ad.  4,  m.  ^  per  terminum  nu^ 

merati^nis O.ducaturmenJ  ^thiLO.  ^quademcepsnumere^ 

tureUvatiopoltpropriaJr.         .  laaxis,  ameridfanjpUnf4S.gr. 

m.  &pertermtnu  numerattonu  Gyducatur  axU  LGyextoUendui /u^ 
pra  meridianampUni  L  O,  angulo  GL  O. 

PROBLEMA    QU  A  R  T  U  M. 

Ltne^s  horartasin  quovis  pUtto  ducere. 
Axis  cft  pUno  advcrfus ,  vcl  parallclus. 
Si  axis  fi  t  plano  advcrlus ;  lincx  horarix  omncs  ad  radicem 

c  axiSj 


,4^        Problematum  Gnomonicorum 
axis,fivcadcentrum  Sciotericiconcurrunt.  Cumenim  pla- 
nacirculorumhorariorumomnia  adaxemconcurrant:  etia 
feaiones  illorum  planoru ,  a  plano  Scioterici  fadas ,  ad  axem 
concurrere  neceflfe  eft. 

K^xU  autem  plano  adverft^,  eU  eidem  reEtus,  velobliquu^.  Si  axU 
fit plano  re£lus,ut  eU  in plano  ad ^quatorem parallelo ,  Itne^  horariA 
mnes  aqualibui  invicem  anguUs  adradicem  axis  concurrunK 


Defcriptioigiturintali  plano  circulo  2equatoris,&eodem 
inz4*partes  divifo,  acdivifionibus  ad  centrum  Scictericidu- 
ais,  linex  horarix  duftsB  erunt;  utfadum  vides  inadjunda^ 
figura* 

Siaxisfit  planoobliquus:  ut  eftin  quovisplanoadJEquatorem  obli" 
quo  :  iineahoraria  pler£^  inaqualihus  ad  axemangulis  concurrant^ 
Keferiuntur  amemfaciUmehocmodo. 

A  pun^o 


LlBEK     U^«S.  147 

A  punfto  quolibcc  axis  tanquam  i  ccntro  mundi,  vcrbi 
'gracu,in  mcridionali  dcclinato  dcxtro  jo.grad,  a  pur.do  axis 
E,ducacur  rccianormalis  tanquam  radius  quifpiam  Aqua- 
coris  EF,  qua:  redaubiin  mcridianamplani  incidcrit,  (Civc 
ca  (ic  cadcm  cum  mcndiana  loci  fivc  non)  ibi  pcr  mcridia- 
namplani  trajiciatur  alia  rcclanormalis  FQ,  quxcritcom- 
munis  fcclio  xquatoris  cum  plano.  Deindc  radius  ^.quato- 
ris  FE,  rcponacur  in  mcridianam  plani ,  ut  fit  FG.  A  tquc  cx 
Ctanquamcx  ccntro  mundidcfcribaturcirculusitquatoris 
quantuslibct  FK.  Acrurlus  ducaturaliusradius  ^tquatoris 
jsccncroG,adintcrfcdioncm  linca:a:quatoris  cummeridia- 


3 


X  i  nalo- 
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naloci,fivc  cum  linea  hora:  duodecimse.  Qui  radius  ubi  fecu- 
eritcirculumiEquatoris  (hicautem  fecat  in  punftoK^indc 
initiofaclofemicirculus  JEquatoris,  communi  leftioni 
quatoris  plani  oppofitusdividatur  inpartes  a^quales  I2,ac 
perfingLilasdivifionesecentro  G,  ducantur  reda^  deletiles, 
quales  funt  GP,G  Q,&:c.  qu^e  ubi  communem  fe£tionem 
quatoris  6c  plani  atngerint,ibi  linea^  horariae  divifionibus  illist 
refpondcntes  necefiario  tranfibunt,  Et fic  fingiilarum  hora- 
riarumducendarum  duo  punda  habebuntur,unumincen- 
tro  Sdoterici  L,  ubi omncs  concurrunt;alterum  in  commu- 
ni fedione  ^quatoris,&: plani,five in  Iinea FQ,  per quam o- 
mncstranfeunt.  Per  quc-eduopunda  fiducanturreftxLQs 
LP,&c^  Iinea^horaria:dudxerunt. 

^  Si  axis fit pUno  purallelur,  ut  eUtn  plang  quovis ad jEquatr-^ 
remre£io  :  (qualia  plana  nobis Junt  e  verticalihmorientalia^ecci' 
dentalia,  ex  inclinatis  ea^  qu£  ufque adpoluminclinantur)  ImeA 
horarid  nufquam  inplano  concurrunt :  quia  totus  earum  concurfits  eB 
ad  axem,  qui  tale  planumnufquam  attingit :  fed  [unt  invicem  paralle* 
U  \  quiaomnesfunt  adaxemparalleU  : propter  axemplano  parallelum. 

Reperiunturautem  eodem fere  modo ,  quo  ilU  qux  ad axem  comur^ 
Yunt^ :  nempe  linea  JEquatorispercirculum  JEquatoris  in fua^  horasdi^ 
visa.  Tantumhocintereft.quodibiperduopun^aohlique:  hicptru- 
nicumpuncium  reite  ducuntur. 


EXEM- 
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ExEMPLUM  primum  cflo  verticalcoricntale,  in  quodi- 
vifiocirculi  Acjuatorisincipit  abhoraria  fexta:  quxcadcm 
in  tali  plano,  ucctiam  in  plano  occidcntali  cfl:  mcridiana  pla- 
n'u  Nam  mcridiana  loci  in  hujufmodi plananon  incidit: 
quippc cum  huiufmodi plana a mcridiano  loci  non  fcccntur, 
|fcdfmt  ipfiparallcla. 


i 


EXEM- 


ExEMPLUM  altcrum  efto  meridionale  declinatum  dcx- 
trum  i^.grad.  J9*min.  fub  verticali  fuo  rcfte  inclinatum  zj. 
grad.  3.  min.  at  fub  meridiano  obliquejnclinatum  40.  graA 
zj^min.  hoceftjufqjadpolum.  Inquodivifiocirculi^qua- 
toris  prorfus  ut  in  obliqui  ftylaribus  incipit  a  pundo  K.  Ca:tc- 
xafiunt>utinplanis  oricrualibus  &c  occidcntalibus. 


B  AR- 
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Libri  Scx, 


P    R  it 


1     A    T    I  O. 


XG» 


AStrpnomu  fAttes  {meoqutdem  juduto) /unt  dua:  unadcmitu 
ftclUrum  $mntum  communi:  t^ltera  demotu ,  tam fixarum^ 
tfuim  errdttcarum froprio^  Ul fotus ftelUrum  omrium  communis  rur^ 
•i  esi  duplcx :  unus  revolutionUy  alter  trepidattonis.  (JMotfu  revolu- 
tUnUjlellarum  omnium  communis^eH  motus  ctrcular^s  perfeiJm  (jr 
qud/u.circA  dxem  mundt  fuperpolis  mundi^non  in  nona^  z>eldecimd 
dUqud  Sphjtrafed in folo  Det ^ufu fixu :  ab  ortu  in  occafum  tendens ,  ^ 
periodofuadefinten5tempti^,quodurdct>ty^iluie^;v,ciJ,nonidittrnumy 
Uttnt  dtem  ctvtUm  vocdnt.AIottfs  trepiddtiohisjklUrum  omniu  com^ 
munucstmotuscircuUru  imperfecift4(^  in^quaiis  circa  axem  coluri 
Solftitiorum :  qu$  tota  co^lorum  machirta ,  tanquam  axi  zodtaci  afi^xa, 
m:doadaxem mttndt  acceditpropttts.mBdo  tb eo reccdtt  lofJ^iu^^dr  tts 
$bliquitatem  Zodiacicjrj£quatoru,mcdo  majorcm  factt^modo  minore: 
hinctndea  medto  dtgredtens  perfcrttpuUprtma  duodectm,^  adide  tx- 
trcmum  redtens.annis  Agypttis 3434.  A/otus  lorigttudtnisy  tamfixari 
fiuam  errdticdru proprtm  omn is,  Cfi  motus  circttUrisperfcCltts^  &  quo- 
sdappdrcntidmindqudlu :  dboccdfuinortum:  fixdrum&folu,  ctrcd 

dxcm 
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Problematum  Astronomicorwm 
axem  Zodim:  reliquarumerraticarum  circaproprios  quofdam  axes 
inter fefe  i^abaxe  Zediaci  dtverfos :  undc  ipfis prdter  motum  lon^ 
gitudinis,  etiam  motus  latitudinis  inejfe  dicitur.  De  motu  igtiur  revo- 
lutionUftellarum  omnium  communi ,  erit  Frohlemattim  noflrorum  //- 
berprimus,  Demotu  trepidationis  itidem ftellarum  omntum  commU' 
niyliherfecundu^.  Demotufixarum  proprio^  lihertertius.  Demotu 
folisproprtOy  liherquartt^.  De  motu  lunaproprio  Itherquintti^^ 
De  calculo  Eclipftum  Solis  (jr  Lun^  liber 
fexttu  &poftremt44. 


! 
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B  A  RT  H  0  L  0  Mj£1    ?  ITISCI 
Grunhcrgenfis 

PROBLEMATUM 

ASTRONOMICORUM 

L  I  B  E  R      P  K  I  M  U  S. 

Dc  motu  rcvolutionis  ftcllarum  omniuoi 
communi, 

Dcmotu  calidiurno. 
PROBLEMA  PRIMlUt 


n^yfUitudinem  Soli^fuprs,  horizontem  quovis  womcnto  deprehen-- 
iUrc,  PtoL  Itb.  2,  r,  f .  Cop.  Itb,  2.C.6. 

Altitudo  Soiis  lupra  iKJii/ontcm  rccliirimc  capicur,  pcr 
QjJadrantcm.  A t colligi  tamcn  ctiam  potcft  cx  umbris ,  livc 
icQtis :  fivc vcrfis :  hoc  modo.  Sit planum  horizontalc CE D, 
&incognomon  pcrpcndicularitcr  crcftusEF,  cxtrcmitatc 
fuaP.ccntrummundircfcrcns,  &  m  partcs  xqualcs  quoth- 
bct,  vcrbi  gratia,  in  partcs  arqualcs  100.  divifus.Et  fit  obfcrva- 
ta  umbra  rc6ta  Sohs  EG.fparfa  a  fummitatc  corporisSolaris  i. 

u  (Nam 


1^4 
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(Namiimbra  EH,  fpaifaacentro  Solis  L,  totacerninequit: 
proprereaquodparsilliusumbrsGH,  afupremogibbo  So- 
lis  I,perpetu6  illuminatur)  Sit  inquam  obfcrvata  umbra  re&st 
fupremigibbifolarisEG.7j.  parrium.  quffraturauteman- 
gulus  EGF,aqualis  anguloaltitudinis  AFl.  Dico : 

UtEG.umbrareda,adEF,gnornonem,ita  EG,  radius. 

i'!'  JOO.  IDOOOO 

Ad  EF,  ioj>(f}.  tangenrem  anguli  EGF.five  AFI.cuius 
menfuraeftarcus  Al,.^6.grad.  28.min.  unde  fubtraftus  fc- 
midiameter  Solis  LI,  rr  min.  relinquit  altitudinem  centri 
Solis  AL,.f  5.gBad,  y.  min. 

■Vel. 

Sit planum  veiticale  CED,  &:  in  eo  gnomcn  normalitcr 
hxusEF,  exrreniit.uefua  attingcnscentrum  mundiF.  &  in 
partes.TquaIesioo.divifus.  Et  iirobfcrvata umbra  vcrfaSolis 
EG.ioi-ii^.partium.oftendensalritudinemiirigib  i. 
(NamumbracentriEH,  rurfustotacerni  nequit:  quia  pars 

HG,ab 
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HCabimogibboSolisI,  illuminatur.;  Quxratur  autcman- 
gulus  altitudinis  EFG.  fi vc  IF A.  Dico ; 

UtFE,  gnomonad  EG  ,  umbram  vcrfam :  ita  FE , rad. 

joo.  io5jJJ^^  looooo. 

AdEG,  io3^j?i.tangcntcmanguliEFG,veI  IFA,  hoccft, 
arcus  lA,  4j.gr.  58  m.cuifiaddas  lcmidiamctrum  Solis  IL, 
ly.min.cfticituraltitudo  ccntn  Solis  46.  gi.i^  miiu 

PROBLEMA    SECUN  DUM. 

Ex  dldiudm^  So/uy  inmmdieutriur^  folflitii  capta,  drflantiam 
troptcorum,(jrmaxtmam  dsclnattommSjtU  ac ftmul  clevatmicmpo- 
Ucolligcrc.?tuLmAth.i,c.2.&ltb,zx.s^Lo^cmAih,2 

Altitudincm  minorc,vcrbi  gratia  Bl.  fubduc  p  majorc  BM, 
quodrcftatlM  clldiltinna  tropicorum  K  &:  MP,  c  jusdi- 
ftantixdimidiu  I A, vel  A  VLcft  m  iximi  dcclinatio  Solis:  qua 
additaadBI,vclfuhtraaadcBM.oftcditurBA,clcvarioi€qua 
toris AEC, fuprahorizontc BEU,  cui clcvationi^quatons 

u  i  BA,ex 
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BA,  ex  oppofitorefpondet  depreflio^quatorisDC,  cujus 
complementum  eft  DF  ,  elevatio  poli  F,  fupra  horizontis 
pundum  D^. 

ExEMPLUM.  Sit  obfervat;^  Hcidelberg^  altitudo  So- 
lisinbrumaBI,  i^.grad.  57.  min.  Ac  inSolftitio  ^ftivoBM,. 
6).  gradt  53.  min. 

Erunt 

BM,  ^j. 

 BI ,  16. 57. 

Diftantiatropicorum.  IMT^^Tt]  ~ 
Maximadcclinatio.  1^,15.18^ 
Elevatio  iCquatorisT^A  .^o.zj. 
Elevatio  poli.  "DF^"^.~ 

PROBLEMA  TERTIUM. 

I^atamaxiwadechnaroneSoluJnguUrum  k^iferi partium de^ 
cLtnattonesin^venirp  vtf^lhU  r         ^..^  /./.  .      /  ^ 


onestnvenire.PtolMh,i.cap,is.  CopMb,2.  cap.3. 


Sit 
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Sit  colurus  folflitiorLin ,  idcinq; Meridianus  ABCD.  iE- 
^atorBED,  Signitcr  AEC,  polus  itquatoris  F,raeridia- 
nusquifpiam  FGH,  abfcindcnsdcfignifero  arcumEG,  & 
notanspundumCcujusquairaturdcclinatio  GH.  Sintau- 
tcm  data,  arcus  SignifcriEG,  30.  grad.  unacumipfiuscom- 
pkmcnto  GA,6o,grad*  Itcm  dedmatio  maxima  AEB, vcl 


F 


AB,  ij.grad  28.  min.  unacumipfiuscomplemcnto  AF,  66. 
grad.  32.  m.  Q^iaigitur  circuli FAB,&:  FGH,pcrpolum  it- 
quatoris  F ,  &  fignifcr  AEC ,  pcr  polum  colun  ABCD,  tranf- 
cunt :  idcoanguli ad  A.B»&  H,  funtrcdi  pcr  ^ 7.  p. i.  Quiavc- 
rotnguliad  A,B,&:H,runtrc£li;idco  ,vel  folvoTriangulum 
HEG,per  axioma  prmium  aut  tcrtium ;  &:  dico: 

UtEA,adBA,23.grad.  28. itaEG,30.grad.  

looooo^        39812.  joooo. 

Ad GH,  19  VII— II. grad.  29- min.  vcl  quod  multo eftcom- 
pendiofius  iblvo  Triangulum  AFC,  per  nvioma  quartum, 
hocmodo. 

o  3  AG, 


ijS        Problematum  Astronomicorum 
AG,  (^o.  o.    —    60.  o. 

Exc.3^.  52.      —       —  595^9* 

3^821. 

SinusarcusFG,  ir.  grad.  ^p.min. 
NB.    Htfc  modo ,  «fw/?^  /^fr  axisma  quartum  ,  deilinationts 
Solis &Utitudint5  reliquorampUnetarumahf^omni,  vd  aiuliiplicattone,  fel 
divtftonCypirfolam  additiontm ,  & fuhtra^ionem  reperire potes. 

P  R  O  BL  E  M  A    Q  U  A  R  T  U  M. 

Batanjax  ma  declinatione  Solis  finguUYHm  Signiferi ^artium  A- 
fcenJionesre^asinvenire,PtolomMb  i,cap.  14,  Cop.  Ith. 2,^,3. 

Afcenfio  reda  alicujus  partis  Signiferi  dicitur  arcus  JE- 
quatoris,qui  cum  illa  parte  in  Sphasra  reda  fimul  afcendit.  Ut 

F 

partis 
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partisSignifcriGE,afccnfiorcaacftHE,quiapunauH,co- 
dcm  momcnto  ci :m  pundo  G ,  attingit  horizontcm  .  £lum 
FGH.  Notumcnim  cft  c  Splixricis,qucmvis  circulur  pcr 
polos  mundidudum  cflc  horizontcm  in  aliqua  rcgioncfub 
SphxrA  rcfta  (hoc  cft,fub  xquatorc)  fita. 

Sint  igitur data,  qux  pridcm :  ncmpc  arcus  Signifcri  EG> 
30.grad.unacumip(iuscomplcmcntoGA,e>o.  grad  Etma- 
xima  dcclinatioSoli^  AB,2i.gr  z8,min.una  cnmipfuscom- 
plcmcnto  A¥y66.  grad.52.m1n.  Et  dcniq;anguliad  A,B  &:  H, 
rcfti.  QuxraturauicmafccnfiorcftaHE.  Dico,  inTrian- 
guloBFH. 

Uc  AF.  ^(^.grad.  31.  m,ad  AG.^o.grad.  itaFB,90.grad. 

Smus  91792.        tang.  173205.  looooo. 
Ad BH,  I SSiz,  tangcntcm  arcus  62  gr. ^.m.  cujus complc- 
mcntumcftHE,27.gr,  j4.m.afccnfiorcftaquxlita,pciax»2* 
pcr  compcnd.  i. 

PROBLEMA  QUINTIIM. 

'DMtisdcclsnitiorte  craJcen/ioNerefiaurja  cunt elevAtiont fclt .Jin-' 
gnUrum  Signifcri  pArttum  afccfijlones  cyitauas  mvcmre,  PtcL  lih.  2 
c.jxop.lsh  2.C 

Afccnfio  obliqua  alicujus  partis  Signifcri  dicitur  arcus  iE- 
q'iatoris,  quicum  illapartcin  Sphxra  obliqua  fimul  afccn- 
dit:  utalccnfioobliqiii pariis^SigriitcirHL , cftuicr.svFqua- 
toris  HE,  quia  arcus  illc-  HE  fimul .  fccndit  (iipra  hor;2ontcm 
ob!  quum  BED,  jo  /phara  obl  qua :  in  qua  clcvatio  poli 
cft  DK. 


Casus 


i6o  Problematum  AsTRONoMrCORirM 

Gasus  Primus. 
SiSolfttinfignealtquo  hreOyqudUfi^Af^ni  T,y,ii,^,Q.,iTp. 

Sit  meridianus  A BC D, i€quator  A E C, Signifcr FLI,  H©- 
rizonobliquusBED,  elcvariopoli  DK.  ArcusaliquisSigni- 
feri  HL,  eiufq^  declinatio  LM,  &  afccRfio  rcda  HM.afcenfio 
obliquaHE,  difFerentia  afcenfionalis  EM.  EtinTriangulo 
£LM>  fin  t  data  prascer  redum  adM ,  compU  elevationis  poli 


LEM,  five  DC,  40.grad.2j.  min.  &  dcclinatio  LM,  1 1.  gr.  19, 
min.  &:  denique afccnfio  reda HM,  2 7.  grad.  y 4. min.  Qux- 
ratUr  autcm  EM>  difFerentia  afcenfionalis  :  qua?  demta  dc 
afcenfione  rcfta  HM,  rclinquat afccnfionem  obliquam  HE. 
Dico: 

Ut DC, 40.gr. 2y.  min.  ad  CE, rad.  ita  LM,  11.  grad.  29'. 

T*85i;7.  looooo.  T.203iy. 

Ad  2^8  finum  arcus  ME,  13.  grad.  -^S.-m.  quo  detrafte  de 
afcenfioncreftaHM,  27. grad.H^min.  rclinquiturafcenfio 
obliquattE,i-^,  grad.  ^.min. 

Casus 


L  X  B  E  R     P  R  I  M  U  5.  ^ 

Casus  Secundus* 
Si  Solfit  im  fi^  dUquc  ^ujtrAU ,  (lUAlid  CigttA  funt  s^^,in,^  ,>5,«2,X- 


Signifcrocxifl:cnrcFHI,cxtcris,utantc;  Sit  data  portio 
Signitcri  H  L,ncmpc  hnis  librx.vcl  principiumScorpii  jo,gr. 
cjufqucdcclinacioLM.  ii.grad.2^'.  &:afccnliorcftaHM,i7. 
grad.  J4.  min.una  cum  dcclinationc  maxima.  LHM,23.  g^^^d* 
28'.  Dico: 

Ut  B  A,  40. grad.  ly.  min»  ad  A E, rad.  ita LM,  11.  i^. 
T.8ii57.  looooo.  T.  lojiy. 

Ad  25855. finum  arcus  EM,i3.grad.4S.min.quoadditoad 
afccnfioncmrcclam  HM,^/.  gr.;4.m,cfficiturafccn(ioobli- 
quaHE.^i.gr.42.min. 

CoNSECT  ARiuM.  DifFcrcntix  crgo  afccnfionalcs  inu- 
troq-,  fcmicirculo  Signifcri  funt  cxdcm :  fcd  in  fcmicirculo 
borcalifuntaba/ccnfionibus  rcftisaufrrcndx;  infcmicircu- 
lorcliquofunt  adafccnlioncs  rcdas  addcndar. 

X  PRO- 


l(S\  PROBLEMATUM  AsTRONoMlCORUM 

PftOBLEMA  SEXTUM 

Ddudeclindtione  Sfiluy  una  eum  etevationefolt ,  finguUrmnftgnu 
firipartiumareumjemidiurnumt  hoc  efi^  cjuantitatem  dieireperirc^.. 
€o^ernJikz.c.7. 


DifFerentia  diei  inxqualis  ab  xqiialinihilaliudeft,quam* 
difFcrentiaafcenfionisredx  abobliqua:  ut  Copernicusmo- 
-neclib.2i*c.9.  Etres  ipfadocet.Sitenim  principii  Tauri  G,da- 
ta declinatio  GH, 1 1.  gr.29.  m.  una cum  complemento elcva- 
tionispoli  GEH,  40  gr.ij.min.&anguloreaeadH.  Qua?- 
ratur  autem  arcus^^^quatoris  EH,  quiadditus  ad  quadran- 
tem  AE,  oftendat  quantitatemarcusfemidiurni  AHtVelin 
parallelo  Solis  MG.  Ratiocinatio  prorfus  eadem  crit ,  quaf in 
Problemate  antecedentc:  ncmpe. 

UtCD,4o.gL25'.adCE>rad._itaGH,  II  gr.29'. 

T^8yi55r.        looooo.  T.zoji^ 

Ad 


Ad2;Sys.rinumarcusEG,i3gr.48'.  cuiarcuircfpondcnr. 
hora  o.  min.  41.  Ergo,  quando  Sol  cft  m  principio rauri ,  dics 
cfthorarumi;.&:  i2.mmurorum.NambiS4i  m.funti.  hora, 
zx.rain.quxaddiraadii.horas  erticiunt  ij.HA-zi.min. 

CoNSECTAR-iuM.  Hinc  cujufcunquc  rcgionis ,  fi  data 
acclcvatio poh,  unacumdcchnationcmaxima;  dabiturctii 
dics  maximus.  E t contra :  fi  durus  fit  dics  maximus ,  una cum 
dcchnadoncmaxima.dabicur  ctiam  elcvatio  poh* 

PROBLEMA  SEPTIMUM. 

Ddtd  decltnjitionc  SpltSy  uni  cum  eUvdtione poli ,  firjguUrum figni^ 

fertfdrttum,UtitudtnemortivAminvcmr^\  PtoL  Ub,2^c.2.  Coper, 
Ub.  2.  cdp.  7. 


Latitudo  ortiva  dicicur  arcusiiorizoncis  intcr  i€quato- 
rcm  &  oricnccm  ahqucm  fignifcri  gradum  inrcrccptus,  uc 
EL»  Invcmcurauccm  hoc  modo. 

UcLEM.40  gr. I  j  . ad  L M, I u gr. 2.9.  ira F M L.rad. 

^4^}4-  19^08*  100000. 

Adjo/o^.fmumarcusECi^.gr.  53'. 

X  t  PRO- 


itf4       Problematum  Astrokomicorum 
PROBLEMA  OCTAVUM. 

DatUloco  (jr  declimtione  Solisunc  cum  elevatione  poU  y  dbitudi^ 
nem  ejtisfupra  hortzontemadquamvis  horam  tnvenirc^^ 

Gasus  Primus, 

Si  Solftt  in  JEquatore^  hoceU^  inprincipio  /itr£,  velarietis. 


Q 


Sit hora  fccundaa  mcridic,&  Sol  ad  H,  conftitutus :  adco- 
qucfitangulus  AFH,fivcarcus  AH,3o  gr^arcus  AG, afqualis 
clcvationi  poli  FK,4p.gr*5^.m.Et  angulus  ad  A  redus  pcr  57* 
p.i.Solvo  Triangulum  AGH,pcrax.4.hocmodo. 

AH>3o.gt.  o'.    —   jo.gr^  o\ 

AG,4p^  —    40.  ly. 

10.     2;.  18080. 

Sinus 
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Sinus  arcus  HL ,  alticudinis  Solis  fupra  honzontcm-» 
3^.  grad.^'. 

Casus  Secundus. 


Sit  rurfus  hora  fccunda  a  mcridicadcoq;  fit  angulus  GFH 
30.  grad.  fi vc  arcus  A  M.  Sol au tcm  fit  in  i;.  grad.  Tauri ,  ncm- 
pc ad punftum  H ,  cujus  punfti  dcclinatio  HM , cft  16.  gr.  21'. 
&  quzratur  cjus  altitudo  HL»  Solvcndum  vcnit  Triangulum 
obliquangulumFGH,  cujuslatcraduonotafiint,FG,  com- 
plcmcntum  clcvationis  poU  40  grad.z^^  &  FH,complcmcn- 
tum  dcclinationis  Solis  73  .i^-  una  cum  anguio  GFH,  3©.  gr. 
1  ta  igi  t  ur  proccdo  pcr  axioma  quartum* 

%  t  FC, 
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FC-^o^zy.  —   40  ry. 

FH,7^59>    —  ^^'^i'  

114,  4.  55.4<^»    —  8/(^44. 

t4'  4'  —       —  40780. 

GFH;jo.gno'  —    looooo.  124414. 

60.  o\  —     8^601.  6izii. 

Ut  looooQ. ad^zzii»  itaiijpS. 
Ad  8}}5*quodetraaodeSj<^-f4.relinquitur  7J3oj,  finus 
arcuaHL,alcitudinis  folaris  48.gr.  ji'|» 

Casus  Tertius. 

Sfil  (it  injigno  aliqu9  auftuli^ 


o 


Sit  ctiam  in  hoc  cafu  data  hora  fccunda  a  mcridic ,  hoc  cft, 
ao^ulus  GFH,  etiam in  hoc  cafu  fit 30^  gr^  Sol au tem  in  pun- 
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£^oH,  fitGonftitutus  ad  principium  Scorpii;  cujus  dcclina- 
aoHM,cft  ii.gr.  19'.  Arcus  igiturFH,  cftquadrantcmajor: 
ErgoproTriangulo  GFH,  nunc  folvo  Triangulum  NHO, 
pcraxioma  4.  hocmodo. 

NO,4o.2^     —    40. 2J. 

NH,78>3i.    —  11.19. 

z8.j6.       —        —  4^375>' 

 }o«  o*   117072.   

HNO.iyo.  o*       100000  ^)J3^ 

^o.  O.  8<^^02. 

i8tf(^  oi^. 
Ut  looooo.  ad  ^55/^.  ita  i^ddbi^. 
A J 118 jyp. de  qiio fi fubtrahas  7^^:? j. reftabir 395?^<^. finuf 
cxccffus  tcrtii  latcris  ,  ncmpc  finus  altitudinis  folans  HL, 
r3.grad.i0. 

T Hm  fupputaiiones  Aititudinum  foUrium  congrntmt  cum 
tertto  genereexemploruw  quarti a\'omatu  triargulorum jphdricdfii : 
uht  psrallelm  Solts parttm  fuprd  horizontem  exjiat ,  parttm tnfra  ho^ 
y  rtzontemcUmergitur.  JOuodfivero  fupputdre  Itheat  altttudtnesSolis 
inparalUloalic^uofemperexftintecurrentis-^tlUfitpputatioinjlituendM 
erit^velperpnmumy  velper  /eeundum  gentu  exemplorii  eiufdcm  axio^ 
matis.  Per primumgenus ,  fiparalUlus  femper  ex/ia ns^  a  h  altera part e 
hortzontem  atiingat,  PerfecundumgenusftpAraUeltisfcmperexflans , 
nufc^uam  hortzontem  atttngar. 

PROBLEMA  NONUM 

Data  aliitudine  Solit  tatttudinem  ejtss  a  meridianofttpptttare. 

Latitudo  Solisamcridianocftarcus  horizontTS  intcrmc- 
ridianum  flc  vcrticalcm,  qui  pcr  Solcm  tranfjt,intcrccptus, 

ntin 
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ut  in  prasccdcntibus  tribus  Schcmatibus  arcus  IL ,  Qui  arcus 

facilime  rcpcritur  pcr axioma  3  hoc  modo. 

In  primo  cafu  prxccdentis  problematis.  (gr* 
Ut  GH,G6pl.altitudinis  5 ^gry    ad GFH, 30^ gr.  ita FH.^o, 
Sin.^z^y/.  !iin.joooo.  looooo. 

Ad  0417.  finum  anguli  HGF,  vcl  IG  L,  hoc  cfl: ,  arcus  IL, 
^7.grad.io*min. 

In  fccundo  cafu: 
UtGH.4Lgrad.  8f  adGFH,?o.gr.  itaFH^j.grad.^^^ 

6SJ91.  50000.  ^595^' 

Ad 719^4.  finum  anguli FGH,  vcl IGL,  hoc  cft,  arcus  IL, 

In  tcrtio  cafu: 
Ut  GH,(^^.  ^o.adGFH,  30.  gradJtaFH,  78.  ;r.   

91706.  yoooo.  97  99^' 

Ad  n-z^o-  finum  anguh  FGH,  vcl IGL , hoc  cfl:,  arcus IL, 
5z,  grad^iS'. 

PROBLEMA  DECIMUM. 
Et  Solis  dr  omnwm  omnino jlcllArum  declinationes  obfervarcj. 


Pcr 


Pcr  Qu^ivinntcm  obfcrva  altitudincm  ftclla:  in  circulo 
'fflcridiano.  Q^r  alticudo  li  fucritmajor  alcitudincitquato- 
tis,  hanc  ab  illa  (ubtrahc:  fm  minor,  tac  contrarium :  &  habc- 
bis^cciinacioncmfte  Ixquxficam.  Excmpligratia.  SiSolis 
altitudoin  circulomcndiano  pcrQuadranccm  obfcrvacafic 
BF,:? j.grad.iz.min  lubtradisBFjjy  gradjz'.dcaltitudinc^- 
quacoris  B  A,  4  0«  gr.  25'.  rcmanct  dcclinatio  Solis  F  A,5»  grad. 
ij.  min. 

PROBLEMA  UNDECIMUM. 

Ex  ibjirvstd  dcclinAtione  Solit  locum  ejm  in  EcUftica  refcrircj^ 

Sit obfcrvata dcclinatio  Solis  F  A,;. gr.  li.m.Quxratur  au- 
tcmlocus  cjusin  Ec!iptica,hoccft,quxraturarcusFH.Quia 
igitur  in  Tnangulo  F  A  H,  prxtcr  rcdum  ad  A,  notus  cft  obli- 
quusadH,  ncmpedcchnatiomaximazj  gr.  18.  min.&infu- 
pcr  cciam  latus  F A, Jcclinatio  nupcr obfcrvata,dicopcrax,  3. 

Ut  AHF,2}.  gr.iS . ad  AF,j.gr.  T3.  min.itaFAH,9Q>gr» 
598iu  9oy2.  loc^oo* 

Ad 2z8i I. fmum arcus  FH,  j.gr. iz.  m.quo  arcu dctrafto dc 
figno  pifcium  30  grad.apparct  Solcm  cflc  in  i^.grad.^S.rain^ 
pifcium. 

Vidctur autcm  S0I24  horarum  fpacio  unum  fcrcgradum 
pcrtranfirc.Vcniunt  itaq-,  pro  horaria  portionc  fcrup.  i4  .Un- 
dcadquamhbctaliamhoram  conftitutamfacilc  conjcdabi- 
turIocuscjus,inquitCopcrnicns  lib.2.cap.i4» 

PROBLEMA  DUODECIMUM. 


K^fienfiones  reftasfixarttm  inventrc^. 

V  AfccnCo- 


IJO  Pr  OB  I  EM  ATUM  AsTROKOMICORUM 

Afccnfionem  rcclamprim^alicujusftellas  fixasfic  inveni- 
cs*  In  meridie  obferva  declinationem  Solis ,  &  inde  coUigc 
afccnfioncm  cjus  rcda<ii  per  problemata  prxcedentia.Dein- 
dchorologium  quoddam  aucomatonindubitata^fidei  exaftc 
componc  ad  motum  Solis.  Porro  obfcrva,  quot horis  a  mcri- 
die  ftella  fixa,cujui  alcenfionem  refitam  inquiris,  ad  mcridia- 
num  pcrvenerir.  D^^niq-,  horas  illas  in  gradus  &  (fcrupula^- 
quatoris  converfasa''dead  afccnfionem reaamSolis.&ha- 
bebis  afcenfionem  reclam  ftell^e  fixse  quxfitam.  Exempli  gra- 
,  tia.  Primum  in  mcridie  fitobfcrvara  afcenfioreda  Solisad: 
K,xonftitualL)8o.gr.Deindehorisnovemameridieelapfis^ 


/itobfcrvat^^ 

^AM.  ArqmhorisnovemafccnderuntIA,iyy.grad.22-t  min 
^inguhs  cnim  horis  afcendunt  i  y.gr.  2f  min.  Additis  ergo  I A, 
Y^c'''^^  L,8o.gr.manifeftumfir,  a/cenfioncmrcaamftel. 
a^fix^M  hoceft,arcum  .^£quatons  AL,  aprincipio  Arictis 
Ljelie2  2j.grad22f  ^ 


f  In. 


LlBlR      PRIMIIS.  171 

f  Invcnta  autcai  afccnfione  refla  unius  alicuius  (lcllx fi- 
xx.rcliquarumtixarumomnium  a(cen(ioncs  rcctasindecol- 
ligcshocmodo. 

Sic  pnus  invcnta  afccnrio  rcda (lcllx fix^  M,ncmp?arcus 
AL.  Kuncautcm  quxracurarccnfiorcftaftcllxfixxN,  hoc 
'Cft,arcus  OL,  oblcrvatis  dcclinationibus  AM  &:ON.  pcr 
problcma  9.  &:notata  diftantiaMN,  vcl  per  Quadraiucm, 
vclpcrSexcautcm.  QuiainTrianguloMFN.notafunto- 
mniatrialatera:  ncmpcMF.  &:NF,  complcmcntadeclina- 
tionumtSc  MN.dillantiaftcIIarun.  indcpcrax  ^  inveftigabis 
angulum  MFN,cujus  mcn(uracftarcus  AO,quodetrado dc 
arccnfiuncrc6ka  ftellxM ,  ncmpcdearcu  AL ,  rcmanebitar- 
cus  OL^afccnfio  rccla  ftcllx  N. 

PROBLEMA    DECIMUM  TERTIUM. 

Dat4  declinAtiine  (jr  dfcenftone  recJd  Alicujm fleUafix^y  ejtn  longL 
iMdtnem xb  jtqumBClio zerno y  cr  UtitudtrumAh  EcUpticA/uf^tAre.' 


y  X  Sit 
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Sit  meridianus  ABG,iEquator  x\EC,  Ecliptica  BED,  po- 
lus -^quatoris  F, polus  Ecliptica: G,& fit ftclla^ H,data dccli- 
natioHK,  &arcenfiore£taKE:  quseratur  autem  longitudo 
EI,  &  tetitudo  IH.  Primum  in  Triangulo  KEL ,  quia  prsetet 
rcdum  ad  K ,  notus  eft  angulus  maxima?  declinationis  Soli* 
KEL,  &inruperalcenfio  redaftclU  KE.  Dico 

L  lIcEA,rad.  ad  AB, tang,maxima^decIinationis,itaEK, 
finus  afi:enfionis  redas,ad  tangcntem  arcus  KL,quo  dctrado 
de  declinatione  ftelU  KH,relinquirur  arcus  LH,  pcr  ax.  i. 

1 1.  Ut  KL,  ad  KEL ,  ita  KE,  ad  KLE,  per  ax.  3,  cui  aequatur 
ILH,peri3.  p.i. 

ilL  UtKEL,adKL,itaLKE,adLE,perax.j. 

IV.  UtHIL.  adHL,itaILH,adIH,.IatitudinemftcIl«- 
p«r  ax* 

V.  UttangensILH,adrad.itatangens  IH,  adfinumlL, 
pcrax.  >.  quo  IL,  additoad  LE ,  cfficiturarcus  lE ,  quodetra- 
dodecirculototorelinquitur  arcusEDBL.  Longitudoftcl- 
Ix ab  ^.quinodio  vcrno  E^ 

PROBLEMA  DECIMUM  QUARTUM. 

DatadecUnatione  dr  latitudmeJlelU  longttudinem  ejm  mvenire. 
Cop.lih.^.cs^ 

Exempli  gratia:  Sit  Spicx  virginis  obfcrvata  altitudo  in 
meridiano  Z7.  grad.  fere.  Qualem  obfervavit  Copernicus 
FrueburgiPruflix,  Annoij2y,ubielevatiopoIieft54.  gr.  i^. 
Declinatio  igitur auftrina  ftella^  fuit  8  gr. 4 o.min.per proble- 
ma^.Etfitlatitudoftellieauftrinadataz.gr.o.m.  Quseratur 
autemlongitudo*  Defcriptocirculo  mcridianoperiCqua- 
toris  &  Ecliptic^  polos  incedentc  A  BCD,  fic  reaio  commu- 
nis  ^quatoris  cum  meridiano,adeoque  dimcticns  ^Equato- 

ris 


:o  AEC  CcSkio  communisEclipticxci^mmcridiano.fivedi* 
mcticns  Eclipticx  BED,  poliEclipticx       G,  pi '^cipinra 
D  ,  capricorni  B.  Dcclinatio  audrina  S\y.cx  Hr  C  N 
■  ,pci  cujus  dcclinationistcrmmosN&Mducatuicu- 


mcticns  parallcli  ^.quatoris  pcr  Spicam  tranfcuntis  NOM. 
Latitudo  auftrina  Spicx  fit  DL,  vel  BH ,  pcr  cujus  laiitudinis 
tcrminos  L  &  H ,  ducatur  dimcticns  parallcli  Eclipticx  pcr 
Spicam  tranfcuntis  LOH,quxdimcticns,ubifccueritdiroe- 
ticntcm  /Equatoris,ncmpcad  punftum  0,ibieritlocusSpi- 
caf,  acproindc  fmus  rcdus  longirudinis  Spicx  a  t^i-,  quippc 
vcrfus  Caprkornum ,  in  parallclo  fuo  crit  rcdla  1 0,  quam 
quxrimus. 

In  Triangulis  autcm  arquiargulis  EBR  &:  KHQ,  dantur  I. 
Smus  arcus  A  B,  maximo^  dcclinationis  S0Iis23.grad.2S.min* 
ncmpcfinus  RB,i5)8/j. 

2.Smu5arcu$  AH> 2f.gr.  28'^.  compofiticx  maximadccli- 
narionc  Solis  AB,2j.grad.  28'f  &cxlatitudineSpica:auftrina 
BH,2.gr.nempc  (inus  RH,-^5oi2. 


y  ^  }  Si- 
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j.Sinusdeclinarionisauftnnie  AM,8.gr.  40. m.  nempefi- 
nus  OP,  i^o6<>. 

4.  Sinus  lacitudinis  auftrinas  B  H,  2.  gr.nempe  finus  E I,  85 
finus  complementi  lL,vel  IH,9p^/p. 

Dicoigiturper4^.p.  r. 

I,  UcRB,3^83y,adBE,iooooo,itaQH,  430^2. 

adHK,io75)7f^ 

II,  UcRB,35^83J,adBE,iooooo,itaPO,iyo<^g. 

adOK,378z8. 
Subtrada  autem  refta  OK,3  7^z8,de  redaHK,  10797  y.rc- 
ftat  reda  OH,  70  f  47,qua  rurfijs  fiibtrada  de  reda  lH,c^^^39^ 
rcftat  re£ta  10. 1979  i.qua  nota  porro  dico : 

III,  UtlH,9^v>39,eftiooooo,radius,ita  io.  19792,. 
Eft298io,rmuS'diftantiajSpica:apr  ncipiolibra:,i7.grad. 

20'. 40".  Cuifiaddas  lemicirculum  i8o*  gr.habebislongitu- 
dinemSpicxabitquinoftio  verno  i/7.grao'.4o",adtempus 
obfervationis  Copernici* 

PROBLEMA   DECIMUM  Q^UINTUM. 

Ddtalongitudtnec^Utitudine  flelU^  ejus  declinati$nem(^  afien* 
Jionem  re£lamyfimul^^  medium  cceli  reperire.  Copernjib.j .  cap.4. 

Sit  circulus  per  polos  TEquatoris  &  Signiferi  dudus^nem- 
pccoIurusfoIftitiorumABCD.iEquatorAEC.SigniferBED 
poli  i£quatoris  F,  &  P.  Pol:  Signiferi  G  &  T,  Stella  qu^piam 
H , circulus  per  polos  ^quatoris  & centrum  ftellic  incedens 
FHP,adeoq;  declinatio  ftcllx  HN,afcenfio  lefta  EN.Circu- 
lusquifpiamper  polos  Signiferi  &:centrum  ftellx  incedens 
G  HT,adeoque  laticudo  ftellse  HK ,  longitudo  EK,medium^ 
coeli,(hoceft,gradusEcIipticaJ,cumquo  ftcllaH,  meridianu 
attingit)  EM,  Et  fint  data. 

BA,raa- 


7J» 


»7T 


BA,  maximadcclinatio  Solis1j.gr.2S. 
£K,  longitudo  ftcUx  H,  ncmpc  oculiV,  ab  xquinoftio 
vcrno,^}  gr.  ^S  .adan.NCuSS. 
HK ,  latitudo  cjufdcm  llclla:  pcrpctua,  vcrfus 
auftrum  y.  gr,  10'. 
Quxranturautcm 
HN,  dcclmatio 
EN,  afccnfio  rcfta  &: 
EM,  mcdium  ccrli ,  ciufdcm  ftcllac. 

Inquilltio. 
In  Triangulo  PTH,  tria  nota  funt. 
.  Lacus PTjXqualclateri AByZ}.gv.if. 
z.  Latus  TH, complcmcntum  latitudinis  ftcllx  S^. gr.  jo\ 
j.  Angulus  HTP,compIcmcntumanguliKTB,quiangu- 
i cft compleincntum  longitudinis  ftcUx 2^. gr.  2,  m.  Undc 

IguIusHTP    r>  rr;  -r.  A 

£c  ncca 
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£t  notaduolateranotumangulum  includunt. 
Inquiroigiturlatus  tcrcium  PH,peraXr,-f»  hoc  modQ» 
PT,25gt.2^8\    —  23.gr.28'. 
TH,8-/.    jo.    —      <j.  10. 

108.  28.    38.    —  479^0. 

aS,   .18.        —         —  3^399* 


793^9' 
3y^jp.mcd.i:caiS 


HTP,  153.58- 

90.  lOOOOO. 


^3*j8...8c>8j4. 

18^854.  Sinus  vcrfus. 

Uciooooo,  ad^^  ^  55;,  ica  18^  8  j-^. 

Ad  75  29  4 ,  undc  detraftus  (inus  47^20 ,  relinquit  27374, 
Cnum  redum  exceffus  tertii  lateris,;ncmpc  dcclinationis 
ftella?HN,i5.gr.;3'.cui  (laddas  quadrantem  PN ,  fimulinno- 
tefcittotum  tertium  latus  PHioy.grad.j/.ejufque  compLad 

lemicirculum,hoccft,complementum  declmationis  ftells 
HF,7^.gr.7', 

Quibus  omnibus  notis,  porro  dico  pcr  ax.  5. 

74-       7-  2,6.  2. 

^UtPH^ioj^ad^  yo'.  

j^6iSo,  43^^^-  pTsm. 

Ad  4544^.  finum  anguli  HPT,  cujus  menfura  cft  arcus",  \ 
NA,27.gr,2'.cujuscompl,EN,(r2.grad.5/.cftafcenfiore(aa 
ftellxqu^efita.  At  Raijmarus  fcribit,cjufdemilell;3eafcenfio.  tao 
ncm  redlam  CafcUis  codem  anno  obfervatam  &  inventami  lis 
cffe  53.gr.10'.  Qua:obfcrvatio,  fi reflc  aRaijmaroannotaca  tria| 

cft, 
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cft  >  longii  i.  .ui  udo  oculi  tauri ,  t.\m  apud  Ptolomcum, 
q  amapudL  o;>crnicumcftmcndofa» 

Dcniqae  pro  invcnicndo  mcdiocaliEM, 
dico  pcr  ax.  1. 
UtFA  90gr.ad  AN,i7.gr.2'.itaFB,<^<^.^2.  compl.  AB. 

looooo.        ting.  5102^.  Sin.  ^1729^ 

Ad  4<^8o^,tangcntcmarcusMB,2y.  grad.  5'.  cujuscon>- 
lcmcntu  E M.crt  mcdium  ccr li  ftcllx  H  quxfitum      gr.  j  j\ 

PROBLEMA    DECIMUM  SEXTUM. 

ObfirvMtA  Altitudirte  Solis,  {juoz  is  dieiiemporc^koram  tnvenire :  /i 
m$d0  deeUvAttone foLi.cr  de loco  ac  decUnattcnt  5o/is pri$44  conjlttent, 

H0C  FrobleMdift  frtere  tdttione  9mijt :  quod ex  Pnblmdte  eddro jp^ntecon- 
fequi,&fdtMpcrjpicu€ineocontirienvidiretur.  I^uncddde:  qutd didtndum fu- 
tffe.dmtct  qmddm  ienlutrunt.  HdbetdutemtrtfCdfm,  ut  Pnblemd  9ildfum:cn^ 
%m  e&  tnverfiQ. 

C  A  S  U  S       P  R  I  M  U  S . 

SiSolftt  inyl-qttatore ,  hoc  eii ,  in  principipgrtetisy 
vcl  Itbrs. 

Sit Sol  in  principio  librx.  ad  punclum  H.  Et  fit  obfcrvata 
Cjusaltitudokiprahorizontcm  HL,  j.^.grad.  <j .  27  .  Qiixra- 
turautcm.quotafithoradici,hoccft,quotusfitarcus  AH,vel 
angulus  AFH,  quoarcu  vcl  jnguloSol  tuncdiftatamcridic. 
^  .     ''ipponjrurcIcvatiopoliFK,49  gr.^j  .idcono- 

i.. .   :udo  Aquatoris  fuprahorizontcm  lA.xqua- 

liscomplemcntoclevationispoli  FG,40.gr.2y.  Atq;  adco in 
triangulo  Sphxrico  H  t  L ,  tria  nota  fiint ,  ncmpe  rcftus  ad  L, 

2  pcr 
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Cr 


p^rjy.p.r.Sracutus  ad  E,cujus  menfura  eftarcus  I  Atcompre- 
mentum  elevacionis  poli:&:  dcnique  latus  HL.altitudo  Solis». 
DicoigitLir,  vel  pcrax.i.  Sphxricorum. 

Ui:IA,4o.grad.25^ad  AE,90.grJraHT.,34.grad.9^i7". 
Sin.  648^4,        Rad»  locooo^        Sin,  5^148. 

Ad  86  (To2,  (inum  arcus  HE ,  60.  gr.  cujus  complementum 
eftarcus  AHo^o.gr.  qui  oftendit  folemduabus  horisdiftarci 
meridie:  h.occftjefle5veldecimamantemeridianam,fiaItitu- 
do  Tolis  crefcat :  vel  fecundam  pomeridianam:  fi  altitudo  So- 
lis  decre(cat,vcl,peraxioma  ^  Sphxr. 

llc  H R L, (5 485 4, ad  HL.  j 6 1 48,  i ta  HLE,-icoooo,  ad  HE^ 

C  A  S  U  5      S  E  C  U  N  D  U  S'. 
Si  Solfit  in  aliquo  fhnzo  horco. 
Sicxvli'1 1  y.  gr.Tauri:  ad  piiudum  H.  Ecdtobfcrvatacjus 
a]ti:udolu'^)rahori2ontem,HL,..+  8  gr.  41'.  53^'.  Qj  itraturau- 
tem  quora  fjc  hora d^ei.hoc  tft  quorus (ic arcu6  AM,vel angu- 
lus  A  FM^quQ-arcu,  vel  angulo  S.0I  tunc  a  mexidie  djftac. 

Quia 


Ljber.  Primu?. 


i7j> 


\ 


\ 

•Quia nota  prxfupponicur clcvatio poli  FK , 49. gr  /5 . no- 
Tum  cciam c(l complcmcntum clcvationis  poli  FG.-^o.gr.z^'. 
Quia  itcm  nota  prxl upponitur  dcclinatio  Solis  HM ,  1 6,  gr. 
ii  .notum  ctiam cll  complcmcntum  dcclinationis  Solis  HF, 
7J.gr.  39'.Quiadcniqucobfcrvatacftaltitudo  SolisHL,  48» 
gr.  4»'.  3 j''. notum  ctiam  cft altitudmis  illius complcmcntum 
GH,4i.gr.i8'.2  7  Atq-,  adeo  in  trianguloobliquangulo  GHF 
omniatrialatcranota  funt.  Inquiroigiturangulumdclidc- 
ratum  GFH,  pcr  ax.  ^.Sph^r.  &pcrtcrtiumSchcmaillius 
axiomatis,hoc  modo. 

GF,in/.Schcm.4.ax.  AB,-^.^r,Ji'.GN,-^^.^r,^5 , 
FH,in j.Sch.4.ax.BC>vclBF,7i.  jQ.GDyKf.  2/. 

Exc.QF,-?^.    4.  —  VF^vdPR,^.//^. 

DKj24^24 
DT,  di2r2. 

GH,in3.Sch.-#.ax.AC,DP  Ss(f44, 
Compl.CS,4  8.41.53.  LP,7  5  /^^. 

^  DL,  sJTl 

^  i  Uc 
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UcDT,<^i2a,adDE,iooo®o,itaDL,  Sj^y^adDC  13598, 
finum  vcrfumdiftantiacSolis  a  meridie;  qui  detraftusdera- 
dio  DE,  looooo,  relinquit  finumreduin  complementidi- 
ftanti^e Solis  a meridie,  CE,  S66oi,  cui  finui compctitarcus^ 
vcl  angulus  ^o.gr.Ergo  diftancia  Solis  a  meridic  cft  jo.gr^ 

Casus  Tertius. 

Si  Solfit  infigm  dtquo  aujlrali. 


Sit  Sol  in  principio  Scorpii ;  ad  punaum  H.  Et  fit  obfer-. 
vataejusaltitudofiiprahorizontem,HL,z5.gr.3o'.45".  Qu^c- 
ratur  autem,quota  fit  hora  diei,  hoc  eft,  quotus  fit  arcus  AM, 
fiveangulus  AFM.quo  arcu,  velangulo  Soltunc  ameridic 
diftat, 

Quianota  prxfiipponiturclcvatio  poli  FK,  4p,^r.  35'.  no- 
tum  etiam  eft  ejus  complemcntum  FG,vel  NO.40.  grad^i^'. 
Quia  itcm  nota  praefiipponitur  declinatio  Solis  HM,ii.grad. 


^9 


.no- 


Primhs.  i8i 

29\  ni>.  ..n  .  u.  ia  tii cjus  comp!cmcntiim  HN,  7 8  pr,  ji'.  vcl 
arcus  HF,  cx  dcdinationc  Soiis  HM  &  quadranrc  l  M,  c  om- 
poritusioi.gr.>9^(^aiadcniqjnotacftcxoblcrvaticnc,altitu 
do  Solis  H L2 j.  gr.  30', notum  ctiam  cft  c;us cc  m plcmc?i. 
tum,  HG,65.gr.  2y,i>\  vclarcus  HO,cxaltirudincSo!is  HL, 
&: quadrantc  LCcompofitus,!!  j.  gr.  jo.  45".  Atquc  adco, 
tam  in triangulo obliquangulo FGH,  qucim  in triangulo  ob- 
liquangulo  HNO,omnia  trialatcra  nota funt.  Qua ritun  u- 
tcm,vclangulusGFH,intrianguloFGH.vclanguUis  ANM, 
complcmcntum  anguli  HNO,in  triangulo  HNO^livcquod 
idcm  crt,  arcus  A  M,qui  tam  angulum  ANM,quam  angulum 
AFM.mctitur, 

Porro,  triangulum  FG  H,  ad  4- axioma  triagulorum  Sphx- 
ricorura i  fccundum noftram quidcm rcftridlioncm)  non co- 
gruit:  quia  latus  altcrumcxiis,  qux  angulum  quxficumin- 
cludunr,ncmpclatus  FH,cftquadrantcma)us. 

Solvoigiturtriangulum  HNO,  utq;folutioilla  congruat 
ad  tcrcium  fchcma  4.axiomatis,invcrto  hoc  prxfcns  (chcma 
&  fingo  Zcnith  cflc  ad  punftum  0,atqi  ita  proccdo. 

NO,in  j.Sch  4.ax. AB,  —  4og^  2s\GNy4^.gr2s  . 
HN,in3.Sch.4.ax.  BC,vcl  BF,//.   ^r.  GD,  //.  2p. 

AF,  —  ///.  5^.DN7k!  57DP,7/^^^. 
Exc.QF,  2r   s(f.  VF,vclPR,  4^i70. 

DR,  127072. 

DT^  ^iH^. 

HO,  in  j.Sch.^.  axiomatis  Aq.  Cujuscxccflusfupraqua- 
drantcm,hicHL,ibiSq  23  gr.}o'.4j'.Sin.Pg7986^. 

_Dp_7X£^  

z  3  Ut 
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Ut  DT,  <j3^3^,ad  DE,  looooo,  ita  Dg.  nS^yjyzdDh, 
:i8^5oi,  finum  verfum  anguliobtufi,  in  prsefente  fchematc 
perliterasHNO,  notati:  dequofinuvcrfoDh,  iS(^^oi,de- 
traftus  radius  DE,  looooo,  rclinquit  finum  reftum  excef- 
fus  fupra  quadrantem ,  Eh ,  8^^oi ,  cui  finui  rcfpondet  ar- 
cus ,  vei  anguhis  60.  grad.    Ergo  obtufus  HNO,  eft  major 
refto,  60.  gradibus;  &c  pcr  conlequcns,  acutus  HNI,  reli- 
quusadduos  rcftos juxtapunftumN,  eftjo.grad.  at- 
quc  adco  diftantia  Solis  a  mcridie  cft  dua- 
rumhorarum.  Quodoftendcn- 
dum  crat^ 


BAR. 


B  A  R  THO  L  O  JfjEI    P  ITISCI 
Qrnnhcrgcnfn 

PROBLEM  ATUM 

ASTKONOMICORVM 
LiBiR  Secundus» 

I>t  f9$$tu  trfpidationisitidcm  (lcliArtim  omwHjn 
communiy 

PROTHEORIA. 

Sircolurus  foKlirforum  ABCD,&:  in  copoli  ytquarorisF, 
&:  Cpoli  Signifcri  H.&:  I,Signit'cr  ipfc  BKDL.  if.quaror  AK 
Cl        ^  jriHLIaxis/€ciuaronsFFG.Dcindcincolu. 

ro  ,        c          .iirumarijrarcusMH(^rantus,quancacft  dit- 

fcrenria,  intcr  inaximain  obliquirarcm  Sign  ten  F  \U  6^ 
irrcr  n\tnimam  FQ^.  pcr  huncarcum  MHQ,  axis  Signi- 
U  r:  cum  co  tota  tixloruin  machina  hmc  indc  movctur 
ab  \1  pcr  H.  ia  Q,  fi.  rurlus  a  Q>  pcr  H,in  M.idquc  moru ad- 
luoduni  inxq^uali  .*  ncmpc  circa  maxjmam  &:  minimutru 
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Signiferiobliquitatemtardiffimo,  circa  mediam,  velocifli- 
mo :  ut  multorum  feculorum oblcrrationes  oftendunt»  lam 
motusinxqualis,nifimediante  aliq.^omotu  xqualiadcafcu- 
lumrevocari  non  poteft.  Poloigitur  medixobliquitatis  Si- 
gniferiHjintervallodimiduTdifFerenticTHQ,  velHM,  de- 
lcribatur in  fuperficie globi  epicyclus  MNO P.  E t in eo  ano- 
malia,  fivediverfitasobliquitatis  Signiferi  iEqualiter  moveri 
intelligatur  ab  M,in N,&c.  quo  fado,  manifeftum  eft , motui 
fiftitio  a^quali  per  circumferentiam  epicycli  MNOP,refpon- 
dcremotum  verum  per diametrum  MHQ,  admodumin^e- 
qualem; &:quidem omnino talem  qualem obfervationes re- 
qairunt;nempecircaM,&  Q^tardiflimum,circaH,velocif 
fimum,  Sint enim a:quales arcus MN,OP,P V Q^ncm- 
pe  finguli  graduum.  Manifcftum  eft  portiones  diametri 
MH  illis  arcubus  refpondcntes  nempe  redas,  vel  quafi  re- 
aas  MT,  SH,H2,&:  X  Q ,  admodum  cHe  inaquales ,  MT,  c 
nimXQ,  funtfinus  vcrfi:  SH,ver6&H2,funtfinusreai. 
eorundemarcuun%  lamfinus  vcrfus;.  graduumnon  cftnifi 

jSufinus 
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jSi.finuswdrcauscftS^iy.  AtquijSi.  in  S^fy.  plufquam 
vicics  continctur.  Ergo  motus  circa  cxtrcmitatcs  M  6: 
fhoc  eft,circa  maximain  6c  minimaui  obliquitatcinSignifcr7) 
plufquam vigecu plo tardior dt mocu circa Qup d antc o- 
ifnaia  ollcnJcndumcraL 

PROBLEMA  PRIMUM. 

j€qiiMlem  m^tumsdm$mMU4  MjuUdtu  Si^n^firi  ad  quodvi^  da- 
tum  temfus  collgcrc. 

A  d  omnem  xqualcm  motum  colligcndum,  ctiam  tcmpus 
datum  xqualc  fic  oportct.  InarquaJcs  autcm  funt  anni  luliani : 
quippcaliidicrum  j^y.aliidicrum 566.  Inarqualcsctiam funt 
mcnlcs  luliani;  qiiippc  aiii  dicrum  ^o.aliidicrum  ^i  aliidic- 
ruro  zS.vcl  19.  i narqualcs dcniqj funt ctiam dics  civilcs;  pi o- 
ptcrduascaulas.  Pnmum,  quiamotus  Solis  in  Signifcrocft 
inaiqualis.  Dcindc,  quia  cciam  cumaci^ualibus  arcubusSi- 
gnifcri.  inxqualcs  arcus zquatorisafccndunt. Dics  autcm  ci- 
vilis  cft  rcvolutio  totius  Aquatoris,  &:  infupcr  particulx  tan- 
l3r,quantacumcoarcuSignitcri,  qucm  intcrim  Solpropno 
U  concrario  mocu  cmcnfos  cft,  afccndit.Scd  inxqualiras  qui- 
dom  dicrum  civilium  nifi  in  motu  Lunx,nihil  habct  momcn- 
li :  ncc  nifi  abloluto  calculo  motiw  Solis  intcliigi  potcft.  Ergo 
cjuscorrcciiofubtincm  problcmaium  dcmotu  SoIisd»ftcra. 
tur.  Inxqualitas  autcm annorum  lulianorum  corrigitur ,  re- 
duftionc  corum  ad  annoSi€gyptios,qui  pcrpctuo  funt  xqua- 
lcs :  quippc finguli dicrum  565.  Catcrum,  anni  luhani  ad  an. 
nos  it-gvptios  rcducuntur,  fi  pcr  ^.dividantur.  Sic  cnim 
quarticujufqiannid  cs  intcrcalatisfcpararur/&:  in unoquo- 
qiiianno  non  nifi  ^6 j.dics  rclinquuniur  Mcnfium  autcn»  lu- 
Uanorum  mxqualitas  cvit^iur ,  dum  pro  mcnlibus  datis,  dics 

aa  ilh>- 
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illorum  menfium  ad  calculum  aflumuntur.Exempli  caufa^fit 
quserendus  aliquis  motus  a^qualis  ad  horam  fecundam  pome- 
ridianamdiei 30.  Iunii,anniaN.C*i<^oo. 

Primumannojlulianoscomplctos  ij5?P«  reducoadannos 
^gyptios  hoc  modo : 

^^^^  —  anoitrcs,poftbifiextilemrcliqu!r 

^'^^.(jp^,  dies  mtercalares. 

3  ^y.  (u  annus  it.gy ptius.ad  i ypp.  addendus; 

34  dies  refidui. 

Deinde  numero  dies  menfium  dati  anni  currentis  i^oo.&<. 
fiint,dies  lanuarii    —  31. 

Februarii  —    z^*    Quia^nnuslulUnus  iC  00.  eflbtjfexti' 

^gi^^lii    ji.    lif '  qutppe  cumannHs  1599.  fuertt  ter^ 

^    -jjj    tiuspBnbtjfexttlem-.idg^  tdeoyquiaan' 

'    nus  NC.  futtbifsxtilis.  hrgo  &qu4r' 
Mau    —    —  31.  r  ^yjii^^^  htjfextilif. 

lunii,  dicscompleti  15).  ^ 
Dies  antea  refidui  54. 


Summadierum.  nf, 
Deniq;  horis  duabus  pomcridianis  addo  horas  12.  a media 
nodeelapfasjutfianthorcei^  idq;  proptcreajquiaCcperni- 
cus  seram  Chrifti  orditur,  non a meridie  Calendarum  lanua- 
rii:  fcdamedianode  Calendas  lanuarias  antecedente;  idq; 
refpedu  mcridiani  Cracovienfis ,  cujus  longitudc  fecundum 
Gopernicumeft-ff.graduum^jcminutorum* 

His  itafaftis,tempuscalculo  Aftronomico  aptum  eft 
annorum  ^gyptiorum.  1600- 
Dierum.      —     —  21 
Ethorarum.     —     —  14. 

Quosannos&dies  compendiofioris  calculicaufaredigo 
in  Sexagcnas  annorum  &  dierum  ;  horas  vero  convertoin 
.fcrupula,five in  fexagefimas  partes  dierum :  hoc  modo. 
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4^4 

*  Scxagcnxannorum,&4o*anni. 

Scxagcnxdicrum,&:55.dics. 

hoix  dant^o.  fcrupuladicrum, quotlcrupuladierum 
danci^.  horx: 
Nam 
\Jzi4  adi^v),  ita  14* 

X.       V.  7. 


U  ad/j. 

iJPrxtcr  tcmporis  corrcdionem  in  omni  raotu  aquali  col- 
ligcndo  hxc  duo  prxfcirc  oporccc. 

Primumquanco  ccmporcablolvacurillcmotus. 

Alccrum,confl:icuco  ccrco  aliquo  ccmporis  principio,quo- 
uCqy  tunc  &c  undcprogrcdushicritillcmotus.  Vcrbigratia; 
quoufq-,  &:  undc  progrcflus  fucrit  motus  anomalix  obliquica- 
tis  Signiferi,ccmporc  nacivicacis  Chrilli. 

Adprimam  quxfliioncmhoclocorefpondccCopernicus, 
mocum  anomahx  obhquicacis  Signitcri  jpfc  vocac  mocum 
anomahx  fimphcis  Aquinodiorum;abfolvi  annis  gyptiis 
3^j4.l  dq;  probabihtcr  coUignt  ex  obfcrvationibus  antiquis  ac 
novis.hb.  j.cap.^. 

Motusigiturannuoscft    —    6>7.".2/'.p".  ferc 
Motusdiurnus  — •    o'.  1  .  2  .  2'  .  Nam 

I.  Ut3#5^.  anniadj^^o.  grad.  ita  i.  annusad  o.grad*  6\ 
9  ".  fcrc. 

11.  Ut3^j.dicsad6.i7  .i-f  -y  .itai.diesad 
o',  1".  z"\  z" 
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Quia  vero  motus  unius  anni  cft  6\  17".  i  motUs 

Sexagmta  annorum ,  fi ve  unius  Sexagena:  annorum  efl;  6.  gr. 
i7'.24".y^Namutanniper6o*crefcunc;itamotus* 

snfelm Eodemq;  modo  :  quia  unius  diei  motus  efl:  f .  t'".  ideo 
andm  ar-  Texaginta dierum,fi veunius  fexagena: dierum  motus  eft  1'. i'. 
tmexpO'  1"'.  Quodobfervareoperxpreciumcft:  quiacalculumpra:- 
futtlib  I.  bet  admodum  facilem  ijs ;  qui  pradicam  Italicam  norunt : 
jrttbmet.  quam  Studiofi,is  mathcmatum  ignorarcnemodeber.  Difce- 
fo/  8*^flrii  ^^^^^"^  poterit,qui  volet,ex  Anthmctica  Germanica  Pctri 
6.  &  leqq.  ^P'^"^-  velcxaliis  idgcnus  Iibellis:  qui  vuIg6proftant>&in 
omnium  fere  mercatocum manibus  verfantufc 

Adfecundam  quseftionemrerpondct,  &rurfu$cx  obfcr- 
vationibusantiquisatq;novisprobabiIitcrcoIIigitCopcrni. 
cus,  mot' imanomaliaj  obliquitatis  Signiferi  ab  M ,  vcrfus  N, 
hoc  cft,amaxima  obliquirate  vcrfus  minimam  tcmporc  nati- 
vitatisChrifti^progrcflumcfTegradibus  d.miu.^^. 

Quibus  ita  pofftis :  a^qualcm  motum  anomaliarobliquifa- 
tis  SignifcriitacoIIigo,utfequitur. 

Scx^annorum.       ^  Scxag^anni. 

I.       ~       ^-gM?'-  i4"-  9"\    —    2*.  40. 


31.  Z7-  <^*^5-  J-20- 
4^    II.  i6.  6. 


47^    44-  4-  o. 


Scx^ 


LxDER    Shcundus.  iS^ 
Scxdicrum.  Scx.dics.fcr. 

7-n.io. 
  7.  If.IO* 

Motusdicrum         —  3'-  -fz'.};"',ii"\io'"''. 

Motusannorum  1.  Scx.  47.  gr.  44. 
Radix.        —  6.  45. 

iummx       —       2.  54.  grad^'.^6".}/^2i"'\io"". 
Hoc  cll 
17-f.grad.  3i'.fcre. 
Nam  dux  fexagcnx  graduum  funt  1 10.  gr.  quibus  fi  addas 
>^.gr.cfliauntur  174.  grAc, 

PROBLEMA  SECUNDUM, 

Trojiafhdrtfes  ohlK^mtAtU  Signiftri 
rnpfutArt^\ 

ProflhaphxrcfcsobliquiratisSignifcrifuntportioncsdia- 
mctriMHQ,inxquaIcs,arcubusanomalix  MNOP  xquali- 
bus  rcfpondcnrcs.  &idcoficdicuntur,  quiamodoaddcndx 
luntadobhquiratcm  Signifcrimcdiam  jirodoab  cadcmau- 
fcrcndj::  prourcitra,  vcluhramcdiam  obhquitatcm  Signi- 
fcriH,confiftunr. 

Suppuranrur  autcm  adminiculo  fmnum,  (\  pnus  conftec 
qnantitasdlamctri  MHQ.  ncmpcdiffcicnria mrcr  max.ma 
&  minimam  obHquiratcm  Signifcri ,  quam  difFcrcntiam  Co- 
pcrnicusdicit  &rprobatcflc24.fcr.pTimorum,hb.  j.  cap.  lo* 
Tcmporc cn  m  Ptolcmxi, cum  motus cflTct tardiftimus.  &:  fc- 
r^  impcrtcpt  bihs.cratobhquitas  Signifcrii^.  grad.51.  fcrc. 
Nunc  quando  molus  itcrum  cft  tardifljrous ,  &  fcrc  impcrcc- 

aa  j  ptibilis, 


:i9o  Problematum  Astr.onomicof.um 
pcibihs,  obliquitasSigniferipecobfervationes  deprchendi- 
tur non  multo  major,quam  tj.  gr.  zS'.  Unde  liquetiftoJ  duos 
efle  fumma:  tarditatis  Imiitcs.  Subtradis  autem  t  (^jij.gr.  28 . 
de FM, i^.gr.j i.relinquuntur  QM, r 4. fcrupula  prima.  Qui- 
busdatis,  quiaaddatumterapusmotusanomalia:MV,  174;. 
gr.j/.exceffit  quadrantem  M  P^^areu  P  V,8^.gr,5  j  .cujus  arcus 
•finus  HX,efl:  ^Pf-f/-  i  Jeo  dico : 

UtHQ.ioooocadHXji^^J-fZ-ifa  QH,u'. 

"    adHX  ,  11'.  5<J",  qui. 

WP4  bus  fubtraftis  de  me- 

S>9S47  dia  obliquitate  Signi- 

~i7U4s<f4-  feriFH,2j.gr..fo'.re- 

I  ftatobliquitasquxfiw 

~S6\7jS4o  FX,  2i.gr.  .z8'^'l. 


« 
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BARTHOL  0  MyEl    P  ITISCI 
Grunbergenfis 

PROBLEMATUM 

ASTRONOMICORUM 

LlBER  TeKTIUS. 

De  m$tu  fixdrum  proprto^ 

Sivc  • 
De  motu  prdceftonU  /EquinoHiorum, 

PROTHEORIA^ 

^  iCQuinoaia  ad  primam  Arictis  ftcllam  fixacfle  vctcres 
-^NLl/crcdidcrunt.  At  indc  dimovcri  &:  quotannis  non- 
nihil anticiparc tcmpus docuit.  Undc vcrifimilc eft,fixas  fc- 
,cundum  fignorum  ordmcm  ab  occafu  inortum  circaaxcm 
Signitcn  in  morcm  planctarum  circumagi.  Quia  \  ero  pcrin- 
dceft,  fivcprima  ftclla  Arictis  unacum  tota  ftellarum  fixa- 
rumfphacra  a  punfto  a^qumodii  vcrniantrorium  :  hoceft, 
/ccundumfignorumordmcm.fivepunctum  xquinoftii  vcr- 
ni  a  prima  ftella  Arictis  rctrorfum  (hoc  cft,  contra  figno- 
rumordmcm)  movcatur:  Copcrnicus  autcm  omnesmotus 
a  Dnma  ftclla  A  rictis  dcducit ;  cciam  nos  punftum  xquinoftii 
*^  vcrni 


Ifl  PrOBLEMATUM  AsrRONOMICORUM 

vcrni  a  prima  ftella  Arietis  tanquam  fixa  &  immobiti  retro 
pcrSignifei:ummov.crinuncfingcmus.  Qua  fiftioneafium- 
ta.  fit  Signif  er  ABCD,pnma  fteila  Arietis,  &:  quondam  pun- 
aum^equinodiivcrni  A,  acquetuncpundum  (olftiiiiaftivi, 
fivc  principiura  Cancri  B.  Abillo pumao  A,fivca  prima  ftcl- 
la  arictis  ibi  fixa,  pundum  aquino£lii  vcrni  fijbmdc  magis 
magilqucrctroccdit:  &quidem  motuin2equali.  Quimotus 
inasqualis^  ut  ad  calculum  rcvocari  poflit^iiogacur  ou^tus  qui- 


4lam  prajcefiionis  yEquinodiorum  mcdius.&: xqualis.  ab  A., 
inE,deindcpoloE,mfiipcrficieglobi,aclSignifcrum  ABCD 
afcrtbarurcpicyclusHIKL.diametro  tanta,quantaeft  maxi- 
nia dt HF<;r encia inccr  fidicium  a  qualem ,  &:.apparcntcm  ina^- 
qaalcmprxccirionis  J^.quinoftiorummotum.  Incujuscpi- 
cyclicircumfctcntia  HIK,  motus  anomali.-e  circumcurrat: 
profthapharrcfcsantcm,  amoru^equkiliE, inprimo  (emicir- 
culo  H  LM>aufcrenda: :  in  p» 'fteriore  (cm^^^uculo  H LM , au- 
f:iCAdx:  inpoftcnorefcmicirculoMNH,  adcuadcm  mo- 

tum 


LlBER     TeRTIUS.  15} 

tum  xqualcm  addcndxin  diamccroNE  L,x(limcntur :  ut  fu- 
pr^  in  obliquicatc  Signifcn  fa£kum  fuic.  His  ica  pofitis  jam 
criaquxruntur.  i.  quantus  ficmotus  a:qualis  prxccdionisac- 
qumocliorura,  five  quantuw^proccflerit  punclum  E  a  punfto 
A,unoquoq;  temporc  i.quantus  fit  mocus  arqualis  anomalix 
prxccnionis  itquinodiorum,fivcquancum  procefTcncpun- 
ftum  H,vcr(us  I.unoquoque  ccmporc^.qux  proilhaphxrclis 
in  diamccro  cpicyh  NE L ,  rcfpgndcat  motui  anomahx  pcr 
^ircumfcrcntiam  cpicych  HIK» 

PROBLEMA  PRIMUM. 

j€qudUm  m^tum  frdcejftcrm  jEquinp^fOrum  ad  quodvu  Jdtum 
tempHs  coHigerc^, 

Supra  diximus,ad  qucm  vis  motum  xqualcm  pro  tcmporc 
dato  colhgcndum  duo  prxfcirioportcrc. 

K  Quanto  tcmporc  abfolvatur  illc  motus :  acquc  adeo, 
quancus  (ic  motus  annuus  ac  diurnus» 

2.  Quoufq-,  &:  unde progrcflus fucric illc mocus ccrco quo- 
damtcmporc,vcrbigratia,'tcmporcNativitatisChrifti. 

Dc  pnmo,  hicrcfpondetCopcrnicus,  xqualcm  raotum 
prxccflionis  >Equinoftiorum  abfolviannis^gyptiis  zjSk^, 
idquc  pcrdivcrforum  tcmporum  obfcrvatiencsprobat,  lib. 
j.cap*^. 

Undchquct,motumannuumcflc.5o".u'".5"". 

diurnum;o'.  6  .15  . 
Nam,uti58i<f.  anniad^iffo. grad.  itai.annui 
ado.  gr.  o .  50' .  u".  5".  Et 
Wt^e^.  dicsad  jo".ii".  5"'.itai.dics 
ad  o".8''.  15'  , 


bb  Dcfe- 
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Dc  fecundo,rerpondetCopernicus,arquaIem  motum  prx- 
ceflionis  itquinortiorum  temporc  nativicacis  Chnfti  pro^. 
greirumefleab  A,vetfus  E,^.  gr.  3^'. 

Hincprotempore  dato  colligitur  motusarqualis  prarccC 
fionis  ^quinodiorum  hoc  modo: 

Sex^an.  Sex  anni. 

r.    —    sd,t2\^\  —  26^  40. 


S.  zo. 

2,  /^.  20^ 


22.gr.ir4z\ii"u9\ 
Sex  d.  Sex.d.fer. 

4.  ^ 

4r  /jf. 
7  30. 
41  /). 


0.     29".  ir.  sr.  4S'\        Motus  dierum. 
22.jS'.4r2.   13.    20.  Motus  annorum. 

Radix, 


J7.^r.5/.//  .  si\S3  \4S  Summa. 

TROBLEMA  SECUNDUM. 

JEqualem  mottim  anomalU  practjjionis  yEquwo^wrum  adquod^ 
vis  datum  tempm  intelligerc^,  , 

if.qualis  motusanomalix  praxeflionis  ^quinoaiorum 
dupluscftadieqaalemmocum  anomalia:  obliquitatis  Sic^ni- 
feri,  ut  oftcndit  Copcrnicus  hb  3.  c.  6,  ^ 

Ergo 


LiBEi^    Tertius»  Jt^ 
Ergo,fiapquaIcmmocum  anomalixobliquitatis  Sip^nifcn, 
fiipra  mvcncum, dup^liccs ,  habcbis  arqualcii^  motum  anoma- 
lia:  pra:coflionis  xqumodiorujad  cempus  datum :  hoc modo 
35'.    Anom,    obl.  Signifcii. 
j. 

34^-  Anom.     pracel.  Aq. 

Imcuimautcm  lumicmocusanomalixprarceflTionis^Cqui 
nodiorum,  a  linca mcdii  mocus,ncmpcapun£lo  H,&:cendit 
iii partcm  nacdio  motui  contrarum,nempc vcrfiis  I dc  K. 

Quopollco,  ad  ccmpus  dacum  anomalia  prxccflionis  x- 
quinocliorun^  progrcfla  cnc ab  H,  pcr  L,  M  &:  N ,  ufquead  P. 
lc  rcftabit  dc  toto  circulo  tantum  arcus  PH. 

PROBLEMA  TERTIITM. 

frvfihnfhdrffcs prjtcefitonu  jfquitsonio- 
THmfupputArc^. 

Hic  antc  omnia  fcicndum  cft .  quanta  fit  maxima  proftha* 
phxrcfis,livcquanca(ic  maximadiffcrcnciainccrxqualcm  &: 
apparcntcm  motumprarccflionis  quinocliorum ,  hoccft, 
quantalit  (cmidimcticns  epicycli  HIK,  per  qucm  circumit 
anomalixmotus.  Copernicusdicit,  &:  exoblcrvationibus 
probatjcflc  fepcuaginca  fcrupulorum  primorum^Iib.j.c^. 

Quopofico &:conccno,  rcliquxdiftcrcncia:  five'proftha- 
phrrclcsad  qucmvisdacum  anomaliarmocum  a-qualcpror- 
fus  codcm  modcquo  profthaphxrefcs  obliquitatis  Signifcri 
colliguntur. 

ExEMPLi  Gratia.  Ad  lacum  anomaliarmocum X- 
qualem  5^^.  gr.  ^ .  cujus  mocus  c  omplcmcncum  ad  inccgrum 
circulum  cft  PH,  /o.gr.  <^^^  profth.nphxi cfis  ica  colligiciir: 

bb  2  Ut 
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Ut  EN ,  radius ad  E O,  finum  redum  i  o.  gr.  5/. i ta  EN. 
xooooo.  1890^;^       70.  fcr^  prima. 


i89o<;» 

70, 

60. 

17800. 

adEO, 

'J'.«4". 

Jam  EO.confiftituItramc(fiumv  fivcxqualemotum  prar- 
ceffionis  i£quino£liorum,  ncmpc  ultra  lincam  RE.  trgo 
profthaphsrefis  cft  ad  mcdium  motum  AE  ,addenda,hoc 
modo  : 

AE,  17.  gr.yi'*  u".  Mcdius  motus^ 
EO.  a.    ij.  14.  Proftapha^refis. 

28.gr.4^  16.  Veraprasccirio  ^q. 

PROBLEMA  QUARTUM. 

iJMotumfis^arum^JiwpraceJfmnem  JEqwinoaiorum  exohfervA^ 
tionihm  Heprehender^. 

Fithocpcrproblcmai^.hbriprimi.  Excmplum  vidcapud 
Copernicumhb.j.ci^ 


BAR. 


/ 


BARTHOLOM^I  PITISCI 
Crnnbergenfis 

PROBLEMATUM 

ASTRONOMICORVM 

LlBER  QuARTUSt 

Bc  motu  S$lii  frofrid^ 
PROTHEORIA. 

SOL  proprio  motu  fubEcliptica  fcrtur  ab  occafu  in  ortum, 
&:  annuo  fpacio  fcmcl  circum volvicur.  Scd  diutius  immo- 
raturin  fignis  borcis ,  quam  in  auftrinis.  Qj^od  argumcnto 
cfl.ccntrumrcvolutioniscjus  eflcaccncro  mundidivcrfuHi^. 
Scd  &:  apogcum  Solis  fccundum  ordmcm  fignorum  quotan- 
nisnonnihil  progrcditur.  Q^odindiciocfl:,  ctiamccntrum 
cccentrici  Solis  codcm  modo circa  tcrram  circumirc.  Nam 
ccntrum  ccccncrici  &:  apogcum  fcmpcr  &'ncccflari6funtin 
cadcm  linca :  undc moto apogco ,  cciam  ccncrum  ccccntrici 
movctiJr,&contra.Vcrum,nccapogcimoruscft  xqualis:  fcd 
alicjuand^o  tardior,  aliquado  vclocior*  Undc  colligcrc  prom- 
tumcft:,  ctiamccncrum  ccccncrici  Solisfcrri  inccccntrico, 
vcl  ccrcc  m  concent; cpicyclo.  Qux  opinio  ctiam  indc con- 
firmarur,  qiiia  cccci.tncicas  Solis  inxqualiccrjamdiudccrc. 
Tit:  quamodoomninadccrcfccrct,ficcncrumccccntrici  in 

bb  j  cpicy. 
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B  G 


D 


cpicydo  quodam  ad  tcrram  modo  propius  ad  volveretur.mo. 
dolongius ab  ea retrocederet.  Sit  ergo  Ectiptica  A BC D,de- 
fcripta  cx  centro  mundi  E  ,  &  fint  in  ea  quatuor  cardines 
fuis  fignis  notati  y;<!],,^,'^^  Pnma  autem  ftclla  Arictis 
fit  ad  F.  Unde  hoc  noftro  tempore  punftum  xquinoaij 
▼erniretroceflerit  ufquead  Y.utprarceirio  a^quinodtioru  fit 
F,  V.  Apogeum  veromediuiu  hoc  noftrotemporeproccilc- 
rit  ab  F.in  G.  fimihtcrq;  cencrum  cccentrici  medium  1,  abH, 
in  l,centrum  autcm  ecccntrici  vcrum  poft  tres  integras  rcvo- 
lutiones  interim  contrano  motu  per  vencrit  a  K ,  per  M ,  in  L, 

quo 
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quo  L  ,  ccntro  defcribatur  ccccntricus  Solis  NOP.  &:per 
duoccntra  E  L ,  ducatur  rcaiBLhD,  qua  duda  critapo- 
gcum  Solis  verum  in  B ,  diffeicns  ab  apogco mcdio  G ,  angu. 
loHEG,qui  angulus,  q  ua  citra  Imcam  apogci  nicdii  GIE, 
fublllht,  idco cft  a  motu apogci  mcdii  aufcrcndus.  Si  auiem 
ultra  Imcam  mcdii  motus  GiE,  confiltcrct  rutfututumcft, 
quando  centrum  ccccntrici  dccurrct  in  (cmicirculoepicy-  , 
cli  poftcriorc;  circt  ad  cundcm  mcJium  mocum  addcn- 
dus.  Angulus  igitur  BEG,  vcl  LEL cft  profthapharrcfis  cen- 
tri  ccccntnci.Eccentricitasautcm  cft  LE,nunc  fercminima: 
quxtrmporcProlcmori  crat fcrc maxima,quafi ME.  Porro, 
Sol  ab  apogco  N .  verfus  pcrij;cum  R  ,  progrclfus  lit  motu 
quahulqucad  0,hoccft.diftctabapogcoluo.anguloNLO ; 
(pcdctur  autcm  cx  ccntro  mundi  E,  manifcftum  cft  angu- 
lumapparcn'ia:NEO,angvilomedumotusNLO,lonrrceric 
minorcm.  Namin  Triangulo  LEO,angulus  cxtcrio:  NLO, 
lolustantuscft,quanti  funtambointcriorcsoppofici  LEO  ^ 
EOL,limul fumti :  pcr^S.p.i.Et  pcrcandem,  angiiliis EOL, 
(ubtradusaba  guluLNO,  rclinquitanguIumNEO.  An- 
gulus  'gitur  EOL ,  cft  prollhnph.i rcfis  Solisad  O  >  confiften- 
'  V-  'cmq.modoanguliLPh,LQE,LRE.LSE,LTE,LVE, 
profthapha-rclcs  Solisad  P,  vcl  Q,  vcl  R.&c.  confiftcn- 
tis.  Qnv  profthaphjrcfcs  in  priorcfcmicirculo,  ncmpeaba- 
pogcoad  pcrigcum  (cmpcr  (untamcdio.fivcapqr.al:  motuSo- 
l)s  aufcrcndjc :  in  poftcriorc  fcmcirculo,  ncmpc  a  pcrigco  ad 
apogcum/cmpcr  fnnt  addcndx.  Nam  in  priorc  fcmicirculo, 
ncnipcinfcmicircul(^NPK,ang  lusapparcntix.inuulomc- 
dii  motusfcmpcrcftmmor,utanguKisN£0,cft mmoi  angu- 
lo  NLO;  angulus  P,  cft  minor  angulo  NLP  ,  angnlus 
NEQ.cftminoranguloNLO.  In  poftcriorc vcro/cmicircu- 
lo.  ncmpcinrcmicirculoRTN.angulusapparcntixanguIo 

mcdii  raotu5  fcmpcr  cft  major  :  ut  angulus  RES,  cft  ma- 

jor  an- 
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ioranguloRLS.-angulus  RET,  cftmajorangulo  RL  .  ^  > 
gulus RE V,cftmajorangulo  RLV.  Maxitwxautcm  piofLha- 
phxrcfes  utrinq,  funcinmcdia  apparentiaincer  apogeum  &: 
perigeu,nempe4dP,&:T:minimx,circaapogcum&penge. 
um;  nullxinipfoapogeo.  vclperigco.  Etmotusquiaemcir. 
ca  apogeum  apparet  tardiflimus :  circa  perigcum  velocifli- 
«nus.  candem  ob  cau&m:  quia  nempc.aBgulus  apparentix 
hinc  inde  ab  apogco  femper  eftjufto  minor.  at  hincmdca 
perigco  fempercftjuftomajor.  Hincmoralcillud:  Solquan- 
do  crt  altiinmus,  lentiflimo  &c  quafi  modeftiflimo  gradu  ince- 
dit.itahomincsdecet,  Hacthcoriapra:mifla,jamfaciJeerit 
fcquentia  problcmata  intelligere. 

PROBLEMA  PRIMUM. 

JEquakm  ,five  medium  motum  Selis  d  primd  (iella  Arietis  *d  quod- 
cu»^  datHmtempuiinvenire.C0ferMb3.cap.14.. 

y£qualis  motus  Solis  in  cccentricoZ  VN,a  prima  ftella  A- 
rictisZ,rNamanguliFEB.  &:  2LN,  funtiidem^viciflimad 
candem abfolvitur  fecundumCopcrnicumdiebus  5<>5-  <ctu- 
pulis  \<i'.i4'.  10"'. 

Hincpatctmotus  Solisannuus:  /.  j^J.gr..^^  .  49".  y'".^"'. 

acdiurnus  o.  0.     59.    8.  11.  Z2. 

Nam,  ut  3<?f.  dies  i/.  14''.  10'".  adj^o.grad.  ita  36  j.  dics 

ad3j9.gr. ^4'.  49". 7"'. ■^"'. 
Sivcquod  idem  cft, 

adj\59.gr.44'.49"-7"'4'"- 
Ut  5(J j.  dies ad  5'.  j/».  gr.  ^4, 49".  7  4' '.  ita  i.  dics 

ado.  Scx.  o.gr.59'-S".i»''-22""; 
(Tycho  Brahcmotum  Solisdiurnamftatuitcfleo.gr.  jp'» 

r.uf.4ri.  Progym.pag.13. 

Notis 
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Notis  autcm  motibus  uniusanniacdici,  no  tietirmfunt 
motus  ^o-annorum.  vcldierum:  ncrapc 

Motus  fcxagcnx  annorutn  j\  5 9  '.  44.  gr.  4^'.  7".  4' . 

Motusfcxagcnxdicrum.    o.  o.  5;^.  gr.   8.11".  12"'. 

Hxc  pcrioduscft  motus  Solaris.  Locus  autcm  illiusmo- 
tus,livc  progrcllio  Solisa Z,  vcrfusN,tcmporc NC, fuit-^  gr. 
31'.  ^o". 

Quibus  duobos  ita  pofitis,ad  tcmpus  fupradatum  mcdius 
.motus  Solis  pcr  compcndiu  prafta:  Italic»  colligitur  modo : 

Scx.  an.  Scxanni* 

—      5       -44  8^.49'.  7".4''-    —  16.40^   

J^-  J^.       22.21.  10.  20.20. 

Rcjcc^isintc-  29.  58.4-^.       y-5J-io-  20. 

gris  circufis  ^  59-49-     T^-^4-43'  i-  ' 

Summacft  5.  9- 4^-2.6. 

bc\,  d  Scx.dics.fcr» 

2p.34'  5-4r. 

S.^2.2S.so.io.27.so.  Motus  dicrum. 

i*/;.  p. 4^.24.  Motusannorum. 

Radix. 

r.Scx.-J^^.^M'.:?/ •  Nlotus 

xqualisSolisaprmiaftcllaArietis:  qucm  Copcrni- 
cusvocat  motum  Solis  xqualcm  fimpliccm:  cui  fi 

cc  addidc- 
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addideris  pra^ceflioncm  iEquinoaiorumxqualemK 
2j.  gr.  j/.  //".  4o\  4-7"" ' habebis motum  Solis a^quale 
compofitum,adtempusfupradatum : 
I.  Sex.^7.gr.j/.j/.3/',i/".y^ 

PROBLEMA  SECUNDUM. 

JEqualem motum apogei.fivecentri eccentrici S&lis  adquodvis da^ 
tumt^mpus intelltgere^  Cop,  lib.s^  c.  zz. 

Annuus  motus  apogci  Solis  fecundum 

Copernicumcft    —  lo'".!^'". 
Motusdiurnus     —     o".  4'".  o". 
Lociis  aurem  medii  motus  apcgei  Sol  js,a  prima  ftellaAriei 
ris  temporcN.C.fuit5i.gr.iS'.4^".  \s'\i4"\ 

Hinc  ad  tempus  iupra  darum  medius  nyjtus  apogei  fivc^ 
ccntri  ecccntrici  Solis  collrgitur  hoc  modo. 

Sex.  anni.  Sex.  anni* 

!•    —    —    24'.  20",  14".    —  2(^.40^ 
44-  ^o*  20.20. 

 i^»    13.  29.20.  j. 

iG.grad.-^8'. 

Sex.d.  Sex.dies.fcr,. 

_    i+.22'\zq'\  Motusdicrum., 

/o.gr. 
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to.gr,  j/".        Motus  annorum. 

6i.     tS,  46,  j$.  24.  Radix, 
?^.gr.  y.  0.  11.  4.  Summa.  Mcdius 

motus  apogci  Solis  ad  tcmpus  fupra  datum, 

PROBLEMA  TERTIUM. 

MqunUmrrtotNm  MrtcmAlu  apogci  SoUi  adqNodcurj^;  datumtcm' 
fm  tndagArc^\ 

ifqualis  morus  anomalix  apogci  cft  arqualis  motus  ccntri 
ccccntrici  Solis  in  cpicyclo  KMLtendens  a  K,verfus  M. 

Statuit  autem  Copcrnicus  niotum  illum  pcr  omnia  con- 
vcnirc  cum  xquali  motu  anomalix  obliquitatis  Signitcri. 
lam,a:quaIismotusanomaIix  obliquitatii  Signifcriad tcm- 
pusfupra datumerat  i/^-g'^  53  - 

Ergo  ctiam  xqualis  motus  ccntri  ecccntrici  ad  tcmpus  fu- 
^^cadacamcil:,//^  grad.i}'.  Atqucadeoadillud  tcmpuscen- 
trumccccntrici  Solisprogrcirumcrit  incpicycIofuoaKpcr 
M,  ufqueadL. 

PROBLEMA  QJLIARTUM. 

Frojlhaphdrcfesapogeiyfiveprofthaph^refes  certtri  eccerttrict Soli4 
fuppntarc^. 

Proflhapharefis  apogei,  fivc  ccntri  ccccntrici  Solis  hic, 
verbi  gratia ,  cft  angulus  LEl ,  ad qucm  inveniendum  prxtcr 
datum  angulum  LIE ,  ;qui  angulus  cft  anomalix  K  L ,  five 
anguli  KlL,i74.gr.j3'.complementum  ad  fcmicirculum  j  gr. 
^7  .)  duo  lequiruntur.  1.  notitia  mcdix  ccccntricitatis  E I, 

cc  ^  2.no- 


i 


-^04       Problematum  ^As^tronomicorum 
^♦notitiadifFerentia:  inter  mediam&maximam  cccentrici- 
tatemlK,  fivelL. 

Statuitautem  Copernicus  maximam  cccentriciratcmSo- 
lis  EK,  efle^iy.  minimam  EI,  ]2  talium  partium ,  qualium, 
quieexcentro  eccentrici  effct  loooo.  Hinclatcra  EI&IL,, 
colliguntur  hoc  modo ; 

EK,  417. 
EX, 

XK,  ^4, 

IX,velIL,  ^47. 

£1>  ^70. 

Quacolledione  fafta,  quiajam  in  Triangulo  EIL,  triano- 
tafuntnempeangulusLIE,  &duolateraincludenria  angu- 
Delnceps    lum  notum  LI,&E1.  Itemfumma  angulorumduorumigno- 
omnut  ex^  torum,hoecfl:,  complementum  angulidati  ad  duos  rcdos, 

ad  rJiutn  ^^^'  ^^^^^ latcrum  dator u  4 /7 •  &  diftcrcntia  corundem  ^,2 x, 
iQoooooo.  ^^^^  P^^  axioma  5.  planorum. 


Utfummalatcrum  datorum.  addifter.  eorundc 

417-  T^jl 
ita  tangcn^  87.  gr.  16^. 
-210101183. 

Ad  1 6.^40844. rangentemanguli  8^.  gr,  2.)'.  \'%  quidc- 
traausdcangulo87.  rcldnquit angulum  minimum  LEI, 
vcl  BE G,  4  7*  ^ quem  angulum  aufcras  ab  angulo  medii 
morus  apogei  FEC^^.gr.  8'.  rclinquitur  verus  motus  apogci 
Solis,ad  tempus  fupra  datum  FEB;7  i.gr,  -»o'.  ji"^. 


PRO. 


L I  B  fi.  R      Q         '   ^  20^ 

PROBLEMA  QUINTUM 

EcaHtricitAtem  ecccTJtrici  Solis  mvcunr 

EcccncnciusccccntriciSuI.:>awiiapuiaai:unuc...pu: 
rcda  EL. 

Noti  auccm  fiinc  in  crianguloEIL,  pcrproblcma  prarcc- 
densomncsangulij&inliipcrcdair.dwolaicruEL&lL.Dico 
igiturpcr  phmorum. 

Uc IEL.o.grad.^7  .-^/j.ad lL,ira EIL, j.grad.i» - 

AdEL. 

Ergo  ecccntncicu:^  ivuis  a  i  .  ...  upra  ccmpus  cric 
3^i-!|^^»rcfpc(^luradiiioooo.vcl,cjuodpcnndccft  ,:>'-.  3^50. 
ccrpcdu  radii  loooooco. 

PROBLEMA  SEXTUM. 

Tf  c,lhifhdreft  s  cccentrta  Sglif /upputarc^, 

Profthaphxrcfcs  ccccntrici  Solis  (  Copcrnicus  vocat 
proflhaphscrclcsorbis)  utm  prothcoriadiximus^funtcxem- 
pligratia.anguhLOE,  LPE,&rc.  Quos  angulos,utrcpcrias, 
duo  rcquirunrur. 

1.  Notitia  diftantix  Solis  ab  apogco, 

2.  Notitia  ccccntncitatis. 

D: fhntia  Solis  ab  apcgco  rcpctitur  fubtradionc  vcri  mo- 
tij*apogC4amediomotuSohs:  vclhujusabilio:proutc|uilq; 

illoruiamotuum  cft  major,vcl  minor.  Vcrbi  gratia. 

cc  ^  Ad 


'1q6        Problematum  Astrokomicorum 

Addatum  fupratempus  erant 

MediusmotusSolis.  8o.gr  8'.  quafi  20, 
Verus  motus  apogei  7  r.    10.  quafi  Z  N. 
Ergo diftantia Solis ab apogeo N, hoc eft ,  arcus  NO ,  fivc 
angulus  NLO ,  erit  8. 8. 

Eccentricitas  autem  EL,per  problema  antecedens  repcr- 
taeft  52315:0.  partium,qualiumLO,eft  looooooo. 

Hincjam  in  Triangulo  LEO ,  tria  nota  funt : 

1.  LatusLO,  /0000000. 

2.  LatusEL,      325  lyo  ^orumguc. 

Summa  1032:^250. 

&difterentia  96y6j^o^ 
5.    Anguli  ELO,compIementumNLO,  hoc  eft,  fumma 
duorumangulorumE&0,8.gr.48'.  ejufque  fumm^e  dimi- 
dium^.gr.2,<^'. 

Dico  igitur  per  axioma tert.  planorum : 

Ut  fumma  laterum  EL  &  LO,  ad  difFerentiam. 

itatangens^«gr.2^'. 

Ad  721.^70.  tangentem  anguli  4-gr.7'.:?i"|.  qui  dcmtus  dc 
dimidia  fummaangulorum  ad  E  &:  0, 4.  gr*  24'.  rcHnquit  an- 
gulumminimum,fivcprofthapha:refinqUcT:fitam  LOE,o.gr. 
i6\2%'i,  qux profthaphaircfis ablata de medio motu  Solis  ^o, 
gr^S'.59".  relinquit  verum  motum  O,  a  prima  ftella  Arictis  79. 
gr.  52 .  Cui  fi  addas  veram  praecefiionem a^quinodioru, 
habebis  verum  motum  Solis  ab  a  quinodio  verno,ad  tempus 
fupra  datum ,  ho^  modo : 

Medius 
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Kfcdius  motus  O.  /o.  8'.  j9". 
Profthaphx.        o*  -?8f 
Vcrusmocusapiin        7^.ji  ./i|. 
Prxccflioarqumodiorum.^S.  4.  26. 
Vcrus locu5  O, ab arq.  vcrno /07.5 (^.3 7 hoc c9c,\y. gr.  j 6'. 
57''^.Cancri.Ergo  ad  rcmpus  fupra  datum,nempc  Anno  1600. 
dic 50.  lunii anciqui .•  hoi a Ibcunda pomcridiana,  vcrus locus 
O>abxquinodiovcrnocrici7.gr.j6',37  J.Cancri. 

An  autcm  calculus  iflc-  corlo  rcfpondeat ,  obfcrvarc  porc- 
ris,  pcr  u.  problcma  libi  i  ptinu'  prublemacum  Aftronomi- 
coruni. 


/ 


1^%  PROBLIMATUM    As  T       N  O-M  IC  ORUM 

7^  T A.  E£dem  projlh^harefes  etiamperprimum  dxiomafjp. 
putart pojfmty  hoc  modo. 

NLOy  g.gr.4f.    ~    Sinw  OP,  js2()SsS. 
Sinus  complementiy  p  L  9882284. 

LatmEL,  ^z^z^o, 

Ep.  [020$$34. 

FtEpy  r020Sf34,adOp ,  is^pSsS.  itaEp ,  looooooo. ad Op ,  tangen- 
teman^UOEp ,14-9904-7'— ""S  grAd,  ij.ji  h  ^i angulusfubtra- 
^lindeangulopLO,  S.gr.^S'.  relinc^uit angulum projlhaphjiretuum 
EOL,o,gr,  i6\  i8"h  utantc^\ 

PROBLEMA  SEPTIMUM. 

Tempmaquino^ii(cr  fimiiteringreJfum  Solis  in^uodcung^ pun- 
clumSign  feri)  ob/ervare. 

Duobuscirca  sequinoftium  diebus,  obferva  altituJincm 
Solis  mendianam,  &:  cx  ea  collige  locum  folis  in  Zodiaco  per 
pioblemaca  11.  6^  \2,  lib.  i. 

Tumtempusintcrduasiftiurmodi  obfervationcs  interjc- 
£l:iimpartireproportionaliter,£c4it  ipajori  diftantiar  a  pun- 
do  xquiaocliali  lonj^ius  tcmpus  con vcniat :  minori  brevius : 
&:habcbisvcrum  xqiiinodii  cempus. 

ExEMPLUM.  Anno  i^hq  obicivavitquidamaltitudincm 
Solis  meridianam  ir.  &c  rz.  dicbus  Martii;  &:  indc  per  proble- 
matamodo  citafa  collegit  locum  diftanti»  Solis  a  pundlo  JE- 
quinodiali :  ad  dicm  //.  Martii,  citra  Arietem  o.gr.^^.ad  diem 
iJ.  Martii;ulcra  Aricccm  o.  gr.  ^2',  lam  horasinter  iftas  duas 
obfervationcs  inrerjc6lx erant.?-^.Motus autem iftis  24*  horis 
convcniens  erac  in  fumma,  fp»  min. 


Dico 
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Dico  igitiir. 

59.  min.danci^.  horas;  quochorasdant^.min. 


168. 

J9.     1.  M.  ^o  . 
118. 

jo. 

<^o. 

3000. 

ErgoingrcnusSolis  in  Arictcfuic  11.  Martii,>,H.5o'.  P. 
ScdhoccxcmplumcftfiLtum.  &rfcrupula  iccunda  ncglcfta* 
In  fcriis  autcm  obfervationibus  A quinoftiorum ,  quia  func 
maximimomcntijCtiam  fcrupulafccunda,  tcrtia&quarta, 
fjL-M       vidcntur  adhibcnda 


PROBLEMA  OCTAVUM. 
^pfgeiUcum ,  CT  fccemricttatisqudntitMtcm  obfnvarcj. 


Hoc  problcma  nobilillimum  ex^plicabo  pcr  quatuor  cx 
cmplaitidcm nobililliuia;  quorum unum  cft  Prolcmxi.  altc 
rum  Copcrnici ;  tcrtium  Tychonis  Brahc  :  quartum  lufti 
ftf^         Byrgii:  ii  fingula  trcs,  ad  mmimum,  obfcrvationcs  Iblarcs 
pra:lupponunt. 

ExEMPLUM  Pmmum.  J^luu . : ..l. l:s  iu vcnit  ab  aqLiii !o- 
0^)0         £liovcrnoad  (olfticiumclapioscflcdicso^,^  a  folftitio  ad  x- 
quinoftiumautumiulcdies5?2^.  pcrproblcmaautcmprimu, 

dd  dicbus 
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dicbus94f  competitsequansmotus  Solisp3.gr.p.fcre.  Die- 
bus52|.-j;i.gr.ii'.fere.Sitergocirculus  Solisannuus  ABCD 
&  centrum  ejus  E ,  yEquinodbum  vernum  A ,  autumnalc  C, 
lolftitium  B,bruma  D.  Per  primum  igitur  interftitium  tcm- 
ooris,  dacus  cft  motus  Solis  ab  A ,  in  B,  ij ve arcus  A B>  q?.  gr.  9. 
i:ereminucorum:per  fccundumincerftitium  tempons  datus 
eft  motus  Solis  a  B  in  Cfive  arcus  BC,9i  gr.i  i'.  Connexis  ergo 
pun£tis  2Equino£lialibus  C  &  A ,  per  redtam  CF  A,  &  folftitia- 
libus  per  reftam  BFD,quse  red(j  fefe  rede  interfecentin  pun- 
fto  F,  quia  circumfcrontia  ABC,  eft  lemicirculo  major,quip- 
pe  compofita  ex arcubus  A B,p}.gr,^',&  BC,i> i.gr. i/.  qui  duo 
arcusfimul  fumtifaciunt  gMo'.  &  quiaetiammajorcft 
AB,  quam  BC^ideo  neceflTe  eft  centrum  circuli  ABCD,  intcr 
BF,  &FA,lineas ,  &  apogeumintera^quinoftium  vcrnum  A 
&tropena:ftivamB,contineri;  Nam  centrum eccentrici&: 
apogcum  femperfuntineademlinca.  Ducaturjamperccn- 
trum  E,  rcfta lECrcftx  AFC,  parallela.  Quo  fafto ,  confti- 
tueturparallelogrammumrcftangulum  LEMF,  cujus  dime- 


ticns 
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ticns  FE  .produaa  in  N,oftenclct  locum  apogei  Solis  ad  N,  & 
ccccncricicatcm  EF.(^x  duo  hoc  loco  quxruntur.Qiiia  igi- 
turcircumtcrcntiaABC,notacft:quippci84.gr.zo\?iotum 
ctiamcrt  ejus  dimidium  AH,  vcl  HC,  92.  grad.  10'.  &  AG 
cxccfTus  arcus  AH,  fupra  quadrantcm  1.  grad.  10'.  cjuf. 
quc  Imus rcdus  EM , 37 80(^4.  rclpeftu  radii  looooooo.  (Co- 
pcrnicus(umittantum37S.  rcrpeduradiiioooo.)  ItcmBH, 

cxceflusarcnsAB.^3gr,p'.lupraarcumAH,^^2.io.ncmpcj^. 
C|u(q  hnusrcAusFM,  171^1^. 

Quia  vero  in  Triangulo plano  FEM ,  nota  funt duo  latcra 

includcntia  redum  FM .  &:  EM ,  facilc  dcinccps  &:latus  rcli- 

quum  &:anguli  rcliqui  innotcfccnt. 

Nam 

I.  UcFM,  i^Kfi^j.adEM.^^So^'^  iral  M,  looooooo^ 
Ad  IIOZ96S  tangcntem  anguliEFM,^/.grad.     6  .cu- 
jus  anguli  complcmcntum cft angulus  BFN ,  xqualis  angulo 

HEN,2^.gr.24'.<^  .per>.axiomaplanorum.-quoangulotunc 
apogcum  SolisN,  apparuitantc  Solftitium  xflivumB. 

I  LUcEM,rinus  EFM,6rgr  35 .6  .ad  FE,  radium :  ita EM. 

Qi0s7$4-  loooco^o.  37S064.. 

AdFE,  -^Ki^i)  quxrunctuitccccntricitasSolis  per/,ax. 
planorunv» 

ExEMPLuM  Secondum.  Copcmicus anno N. C. 
inj.oblcrvavitharctriapunda.  i.yt  quinoftium  autumnalc. 
2.  mcdium  Scorpn.  y  xquinodium  vcrnum  .*  ^  invenit  ab  x- 
quinoclioautumnali  uiqucad  mcdium  fcorpii  dics  4  fcr.16'. 
Item  invenit  abaquinotlio  autumnaliufq-,  ad  xquinoftium 
vcrnumdics  i^S.fcr.  j:?!.  Perprobicmaautcmprimumdic. 
bus  45.  fcrupulis  \6.  compc  tic  ;cqualis  mocus  44.  gr.  37'.  ferc. 
Dicbus  17/.  fcrupulis  yj^coinpctitacqualismotus  i^^gr.i^'. 

dd  z  Qui- 


lll  PHOBLEMATUM     A  S  T R O N  OMIC  ORUM 

L 


C 


Quibus  itafefe  habentibus  repetaturcirculus  Solis  annuus 
ABCD,  &fitrurfusxquinoftium  vernum  A ,  autumnaleB, 
Medium  autem  Scorpii  fit  C.  Et  conjungantur  pun6ta  A&B, 
item  C  &  D,  redis  A  &:  B,  fccantibus /bfemutuomcentro  - 
mundi  F,  &  circumferentix  AGC  fubtendatur  red:a  AC 
Quoniam igitur data efl: circumferentia BC^-^^.gr. 37'.  Itcm 
BG  A,  17^  g»^-r^'-  Item  per  fubtractionem  arcus  BC,-^-^.57,ab 
arcuBGA.i7f;.io.arcusCGA,i)M  gr.4>'.  ItemanguIusBAC, 
adcircumferentiamBC,fubduplus22.gr.i8^.per  jj.p.i.Trig. 
ItemangulusapparentismotusBFC,^j.gr.(quippetotalibra 
io.&dimidium  fcorpiiij.)  &ejus  compiemcntum  ad  duo$ 
rcftos  CF A,7irgr.Etduoru  CFA,& F AC,complcmentu ad 
duos  rcftos  FC  A,22.-^if  atq;  illi  ex  oppofito  refpodens  circu- 
ferentiaduplaDA,^^  gr.22'.qua'c6po(itacum  circumferen- 
tiaAC,i3i.-^2.efficitDAC, 177.gr/.  Etquoniamexhisdatis 
liquet  utrumqj  fegmentum  circuli,  ACB.  &:  C  A D,  eHc  femi- 
circulo  mmus,ideo  manifcftum  efl:,centrum  in  reli^uo  BLD 
fegmento  contineri.  Sit ergo  ccntrum  illud  H ,  per quod iJga- 
turdimetiensLEFGjUtfitapogcum  L,perigeum  G.  Atquea 

cen- 


X 
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ccntro E,  in  rcftam  CD,  ducntur pcrpcndicularis  EK.  Qui- 
busiraprxflrudish.rcduoquxruntur. 

1.  Angulus  apparcntis  diftantix  apogci  Solis  xquino- 
ftiovcrno  :nempeanguliis  AFL. 

2.  Ecccntricitas  SolisFE» 

lam  datarum  circumFcrcniiarum  ctiam  (ubtcnfx  datx 
funt:  quippc  dimidiarum  circurafcrentiariim  finuf;  dunli  pcr 
7.  p.  2,Trig.Ncmpc  AC  ,  partium  182^^550:  CD,  15^9935 22, 
quarum  femidiametcr  poiutur  10000000.  Primum  igirur ui 
Triangulo CK A,quia omncs ang'  H  daci luiir,  una cum  lajtcre 
ACmquiro  indc  latus  CF,pcr 2.  planorum  hoc  modo : 

UtC  A,finusang\ihCFA,4^  gr.adCF^finuanguhC  AF,22  gr. 
707106/  }79S907.  (\^. 

Ita  C  A,  fijbtcnfa,  ad  CF,  (ubtcn(am 

DcindcCF,97/>(^7^5.fiibrrahoadimidiaCD,ncmpcarc- 
ftaCK.9<;i^^7<J^i-^  rcftat  FK.  ipcp^^- 

Poftcac^rcunifcrcntixCAl),  i^^.y.complcmcntum  ad 
(cmicircuhim  i.gr.f^^.collococx  partedimidiaad  D,expartc 
'  raadCutficDH,:.  27*.  QuofadoEK,critfinus  arcus 
.  i,>j4^oo.  EtficinTrianguloFFK,notacruntprxtcrre- 
ftum ad K  Intcra duo includcnria redum  FK  &:  E K»  Ex illis 
igiairpoTrainquiroanguIumEFK,fivcLFD,pcraxiomapri- 
mum  planorum,  hoc  modo. 

irrFK,im^^-  ad  EK,  2^4500.  itaradius  FK,  looooooo. 
ad  EKrJ27  lU^ 4.  tangentrm  anguh  EFK,fivc  LFD,  <;i.gr.5o'. 

qu  additoa  Unguhim  DFA,-^^.  gr.(namangulusiDFA, 
xqu.iturangulo  BFC;cfficitur  angulus  LFA,5^  grad.  ^o'.ii\ 
quoangulo,  tcmporcCopcrnici  apogcum  Sohs,  quoadap- 
arcntiam ,  dilhbatab  xquinoftio  vcrno.  Undc  (ubtradtus 

dd  5  qua- 


Problematum  Astronomicorum 
•quacli:ans5?o,  gr.  relinquitdiftantiamapogei  Solis  a  folftitit!) 
.jeftivo  ^.gr.  so\iS". adeoque oftendit locum apogei  Solis  in  6. 
gr,  50.  iS^Cancri*  Copernicusfuocalculoinvenittantuttu 
^f.gr.hoc  eft,(^.gr.4o.min. 

Denique,  quia  in  Triangulo  EFK,  prxter  duo  latera  FK  & 
EK,  jam  etiam  omncsanguli  noti  funt,nempe  EFK,n.  gr.  50'. 
/8".  &  ej us  complementum  F£K,  }8.  gr.  $\  i  .  &  redus  ad  K, 
pro  invenienda  eccentricitate  EF ,  dico  per  axioma  i.  Trian- 
gulorum  planorum. 

Ut  FK,  finusFEK,i8.  gr^  9'.  42''.adEF,  radium. 

^17881^.  1000000. 
itaFK,  i^p^^tj.  adEF,;23^8o. 
Ergo  eccentricitas  Solis  tempore  Copernici  fuit  ji^^^So^ 
Copernicus  rejedis  ultimis  tribus  notis,  retinet  tantum  523. 

ExEMPLuM  Tertium.  Tyclio  Brahc  A n. N. C.  ly 88. 
obfervavit  hxcquatuor  punfta.  i.  ^quinodium  vernum.  i, 
mediumtauri.^.meduim  Leonii..^^quino^iumautumna- 
le.  Et in venit  ab  a^quinodio  verno,  ufqj  ad  autumnale,fluxiflc 
dicsiSd.  horasi8f  A  pundoautem  vcrnahujfquead  medium 
taurijD.^^.H.i.M.^y.  Dcniq; amedio Leonis ufq; ad^equi- 
noftium  autumnaleD.^^.H^p.  M.40. 

Per  problcmaautem  pnmum  diebus^t^.  H  >.  M.  55.  fecun- 
dumcalculumTychonis,  compctit  xquahs  motus  Solis-^y^ 
gr.270^"-  DiebusiS6.H.  i8|.compecita:quahs motus.84, 
gr  5^24"- 

Quibus  ita  fe  habentibus,  d^f;ribatur  circulus  Sohsec- 
centricus  THLO.  Et  fit  xquinodlium  vernum  T,autumna- 
lc L.Medium  tauri  Q^Erit  cgio  xquahs  motus ab a^quinodio 
verno  in  asquinodium  autumnale  arcus  TH  L ,  ejulque  com- 
plcmentuniad  intcgrum  circulum  arcus  LOT.^quahs  mo- 

tusab 
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nisabxquinodio  vcrnoufqucad  mcdium  tauri  TQ.  Con^ 
jungantur  deinde  punda T  &  L,  pcr  rcftam  TL*  Et  a  Q ,  pcr 
E,ccntrumunivcr(i,ducaturrcfta  QEP.  Itcma  Q^ducatur 
pcrccntrum  ccccntriciZ,rc£la  Q2S.EtaZ,inEQ,pcrpcn- 
diculans  Z V.  I tcm  a  P,in  LE,  pcrpcndicularis  PR.  Erit crgo 
angulusHEQ»diftantiaap.  gci  H,amcdiotauriQ :  rcGavc- 
rc  Z  E,  crit  ccccntricitas.  Qux  duo  hic  quxruntur. 

QuiA  igitur  notus  cft  xqualis  motus  ab  xquinodio  vcrno 
adautumnalc:idc6notuscftarcusTHL,i8-^.gr.5'.24'.cjurq; 
complcmcntum  ad  integrum  circulum  LOT,i7  j.  gr.;/./^ . 

Q^iiaitemnotuscftmotusxqualisabqquinodiovernoin 
mcdiumTauri:  ideo  notus  cftarcus  QT,  motumillumrc- 
prcTrcnrans.f  j  gr.i?'.^^^ 

Quia dcniq; notus eft motus apparcns  ab xquinoftio ver-^ 
no  in  medium  Tauri :  idco  notus  cft angulus  QET , motunv' 
iUumrcprzfcntans  4f  «gr*- 


Porr6# 
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Porro.quia  notus  efl:  angulus  QET,-#^.gr,notum  ctjam  eft 
ejus  complcmentum  ad duos re£tos  P£ T,  1/ y . gr. 

Item,quianotus  eftarcus  (^T,  4r  ^?'*^^"  ^»^^^^  ^^^^' 
jamangulusillioppofitus  QPT,  ad  arcum  QT.  fubduplus, 
2i.gr.43\47".per jj.p.i.Trigonometria^nortiiT.  Quiangu- 
lus  QET,additus  adangulumPET,  effi;.it  i5  7-gJ^ad-4^'  47". 
Cujus  complementum  ad  duos  reftos  eft  PTE,  z  i, gr.  1 6'.  ? 


Cujus  duplum,^4.gr.^iM(J^eft  arcus  illi  oppoTirusLP,  rurfus 
per53.  p.i.TrigonQmetrixnoftra?.Qui  arcus  LP,4^  grad. 
2:6'\fubtraausabarcuLOT,  17f.gr. J4'.  36^  rclinquitarctini 
f  OT,i5i.grad.iz\io".  Cujusarcusfubrcnracft  jj^izjg^^S.du- 
plus  nempefinus  ^111^5.^  arcus  POT,dimidii.<^y.gr.-/iV. 

Quod fi ad arcum  POT.  13T.gr. z>'.  lo".  addas arcG TQ>4f. 
gr.27./4'.etiaminnotcfcitarcus  POQ^/^^.gr  ^^;^^'.  Cu- 
jasdimidiumcftarcusSS.  grad.  z/. /2':  cujus  aicus  finuseft 
ppp6ryr.  Cu;us  duplum /p<;p2)^^2.  cft  fubtenfa  arcus  POQ^ 
nempereftaPQ.  jam 
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Iam,inTrianguloPRT,rcdLjguloadR,  qui.motus 
«cutus  ad  T,:  j.gr.  1 6'./)".  ideo  data  ell  ratio  latci  um  triplio i  l  i\ 
Et quia  prartcrca  notum  cft  latus  TP,  dabiturctiam 
Jatus  PKjtriplici ,  tacilimc  autcm,  hac  proportionc : 
UtPT>radius        —  10000000. 
Ad.PR.fmum  anguli  PTR  ^jSgjoi. 
Ita  Pr,fubtcn(a      —  iS22$S6i. 
AdPR, miifdcmpartibus  690716 f. 
Pcr  primum  axioma  planorij. 
Porro  in  Tr  angulo  PE R , quia notus  eft angulus  PER , ar- 
qualisanguloQET,45.gr.  EtlatusPR,^i?o7i6S.facilmKct- 
jam  dabitur  latus  PFohac  proportionc : 

UtPR,radius  —  —  looooooo, 
AdPEjfccantcmanguliRPE  .  14142136. 
Ita  PR,  —  —  6P0716S. 

AdPEjiniifdcm  partibus    —  9768210. 

Rurfuspcr  primumaxioma  planorum. 

Hoc  vcro  fcgmcntum  PE,^  7  682/0.  li  autcratur  ab  integra 
fabtcnraPQ,/(?^7^2}-/j.rcIinquiturrcgmentumEQ^/o^j-^f3/'. 
A quo fi  rurfuj aufcratur  dimidiafubtcnfa  PQ ,  ncmpc  V Q, 
9gp6rjo.  rclinquitur  E  V,  J  61. 

Scd&  angulus  SQP,  notus  cft  :  dimidium  ncmpe  arcus 
SP.quiarcuscftarcus  QOP,  complemcntumadfcmicircu- 
lum.Quia  igitur  arcusQ  O  P,cft  /^(^.gr.-^i?'.-^ /'.idco  arcus  S  P, 
cftj.gr /o'./6'.  AngulusvcroSQ^P,/^gr.5^'»8'.  Cujusanguli 
fmus  finc  controvcrfia  cft  rcda  Z  V.  Ergo  refta  2  V,  eft 
27^^696.  fPro  quo  numcro  Tycho  pcrpcram  habct  27<>  j(?/: 
quia  non  arcum  SP ;  uc  dcbcbat :  fcd  finum  illius  arcus  dimi- 
diavit.^ 

Quia  igiturin  TrianguloZVE, janmotafunr  duolatcra 
circa rcdum , ,2y66p6, &:  E V, 22-7961.  facilc ctiam inno- 
tcfcctangulusZEV,&:latusZE.  Nam; 

cc  I.Uc 
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lUt^y, 22-jc><!i.zdYZ,2766c,6.  iraEV,  radiusi-ooGootf<r, 
ad VZ,  tangentemanguli V£2./2/378tftJ.  Cuitangentire- 
fpondetangulusVE2,velHEQ,5o.grad.  50',  v".  Cuifiad- 
dasangulum  QET,  ^rgr.  efEcitur  angulus  HET,  sif.grad. 
30'.  ?7"-CeciditigiturtuncapogeumSolis  in;.  grad.30'.  57"! 
Cancri.  Non  in;.  grad  jo'.  ut  habet  Tycho ,  cx  caula  nupcr 
indicata. 

II.lItEV.radius/ooooooaadEZ.fecanrem  anguhZEV 
ri726609.itzm,22796i. ad EZ, 3 j 85^/.  Quxfuit eccentrici- 
tas  illius  temporis.  Pro  quaTycho  perperam  habet  iiZ^u.  ex 
caufajambistafta. 

ExEMPiuM  QuARTuM.  Jullus  Byrgius ,  Mcchanicus 
Callellanus,&Mathematicusingeniofi/Iimus.obrctvavitan. 
/JO/.  Solemhistribusdiebus.  nempe/3,  Ianuar.2»  April.  & 
j.Augufti.  Etinprimaquidem  obrervationeinvenitlocum 
Sohsj.  grad.  7.  aquari/,  lnfecundawi.grad..2<5',Tauri.  In 

tettia: 
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tcrtia:<i3.grad.^i.Lconis.  Tcmpusintcrpriniam&  fccun- 
<lam obfervac  oncm  fuic dicrum 99^ Tcmpusintcr fccundam 
&  tcrtiam  obfcrvationcm  fuitdicrum  /07.  Medius  motus 
diebusi?p.c6vcnicn5  cftp/.gr.j/.^-^  '.Mcdius  motus  roy.dic\/ 
convcnicnscft/o^  grad.i/.i/'.  Verusmotusdicbus  (^p.  per- 
aftus  tuir  pS. grad.  /p'.  Vcrus  motus  dicbus  /07.  pcraftus  fuit 
loj.  grad.  16. 

Defcriptoitaq-,circuIoSolisccccntrico  FGIK.  Sitprima 
obfcrvatto  ad  F,  (ccunda  ad  G ,  tcrriaad  H. 

Pcrxqualcmmotum  aprimaobfcrvationc  adfccundan\, 
notus  cft  arcus  FG, ^7. gr.  j V.  44.  cjufq^ dc  Canonc  fubtcnla, 
j>attium  150^5/70.  quaiium  radiusEIjdti^^^c?^^ 


Pcr  xqualcm  motum  intcr  fccundam  &  tcrtiam  obfcrva- 
tioncm  notus  cft  arcus  GH>/o5.  grad.  ^7',  y/^«cjufqjdc  Cano- 
nc  fubtcnla  /  j  85P  65?  8. 

Pcr  apparcmcm  motum  a  prima  obfcrvationc  adfccun- 
dam,  notus  cft  angulus  GDF^p  8.  gr./^  • 

cc  2  Pcr 
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Per  apparenrcm  morum  inrcr  fecundam  &  rcrtiam  obfer- 
Vationem  norus  eft  angulus  GDH,io2.gr*  lO'. 

Per  aggregationem  vero  arcuum  FG&:  GH,manifeftus  fit 
arcus  FGH^2o5.gr,2'.3/^  ejufquecomplemcnrum  HKF,f  5^. 
gr.  y7'. 

Per  arcum  FG  notum  noruseftangulus  GRF,adarcuin 
FG,fubduplus  -^S.gr^-^/'. ^y.inTriangulo  GRF. 

*  Irem,  perangulumFDG,norump8  gr.//.  notuseftctiam 
angulus  complementi.RDF,8/.gr,4f'.Etpcraggregatumho- 
rumduorumangulorum  RDF,  &  DRF,  quodaggrcgatum 
cft/jo.gr.2  8'.22".  notus  eftetiamangulus  tertius  in  Triangu- 
lo  R  DF,nempeRFDi-^>^.gr.3rV38'V 


Sic intriangulo  HDR,  notus  cft  angulus  HRD,  fubdu- 
plus  ad  arcum  oppofitum  HG,j2.grad.  4}\  y  Jrem  angulus 
HDR,refiduum  anguli  FDH,  fi  inde  aufcratur  angulus 
FDR,quicrat  8.gr.-//\  AnguIusauremFDH,crat/y^.  gr.-^f. 
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complcmcntum  fdlicct  angulorum  FDG ,  &  GDH.  pcrap- 
parcntcs  motus datorum.Ergo  angulus  HDR, cft 7 7,  44^ 
QuijundusanguloHRD,j-r.gr.-^3\n''^-cfficit/,'o.gra'^^^ 
y.^  cujuscomplcmcntumadduosrcaoscftangulusRHD, 

Quiaigitur  in  triangulo  HRD,  noti  funt  omncs  anguli, 
nota  lunt ctiam  latcra in  partibus ,  quarum  dimcticns circuli 
triangulo  H  R  D,circumicripti  fit  /ooooooo.ncmpe  fic. 

Anguli  HRD,  f2.gr.4}\^s'l  Sinus  70^Sf^4S^^  HD, 

AnguliHDR,77.gr.-^-f'.  o\  Sinus  P77r(fpj.  HR. 

AnguliRHD,-^.gr.  3^.^;^  Smus/^^-i^/^.RD. 

Itcm.quia  in  triangulo  R  DF,  noti  funt  omncs  anguli,  nota 
funt  ctiam  latcra  in  partibus,quarura  dimcricns  circuli  trian- 
guloRDF,circum(criprifit  io9coo$o.  ncmpc  fic. 

AnguliRDF,8/.gr.-^/\  o".  Sinus  (^x^^^J^/.  RF. 

AnguliDRF,^8.gr.-^7'.2y  .  Sinus  75^-?W.DF. 

AnguliDFR,-^9.gr.3/;  ?8".  Sinus7<^^7/-#^.  DR. 

Porro,in  triangulo  RHD,  cupio  latus  H R,  habcrc  in  par- 
ribus,quarumRD,cft  7^^7/-^^.&:RF,^/p^<JV7.  Dico  igitur 
per  fccundum  axioma  planorum ; 

Ur  RD,  760797S.  ad RH, ^77/<fp5. 

Ica  RD , 7607x44,  ad  RH ,  0770622. 
lam  igitur  in  triangulo  FRH  habco  duo  latcra  FR,  &  RH, 
iniifdcmparribus.ncmpcFR,<?/p-^/y7.  &:  RH,f77t><^.?^. 

IncodcmtrianguloFRH,habcoangulum  FRH,  fubdu- 
plumadcircumfcrcntiam  oppofiramFGH,  qux  circomfc- 
rcnriafiiprainvcrtacft,.^^^3.gr./'.3j".  £rgoanguIusFRH,cft 
/^/.gr.j/. /7"!, 

Inquiro  igitur  rcliquos^duos  angulospcrtcrtium  axioma 
planorum,  hoc  modo : 


ee  )  Latus 
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Latus  FR.  9Sq4^s7' 
LatusRH,  9770^22. 

Summa.  if^66s4S9* 
Differcntia,  124-21$, 

AngulusFRH,  /01.  grad. \7% 

Summarcliquorum  duorum       78.grad  ^S^.^^f.  

*      Dimidium.    jy.gr.  14.  ^    Tang.  8 1  ^7  ^  09. 
Dicoigitur: 

Ut  1966^4^^9^  ad  \24zt^^  ita  %i6jzo9.  ad  5/587.  tangcntcm 
anguli  o.gr.i/W^.Quiadditusaddimidiumangulorum  qu?- 
fitorum  j/?,gr,T^,2i.cfficitangulumFHR,  cxduobusqua^fitis 
maximu3^.gr.32^i\Demtus  vcro  idcm  angulus  o.gr.  i7'.44\ 
abeodemaRgulo}^  gr.  /V.j^/!*  relinquitangulum.cqusBfitis 
minimum  HFR,3.f.  gr.56'.  57". 

Notoautcmangulo HFR ,  notus  cft  ctiam  arcus  H  R ,  du- 
plumnempe  anguiiHFR,77.gr.j  3',i/.  Quo  arcu  HR,77^gr. 
53V/^".  dcmtode-arcuHRF,  156.  gr.  57'.^^.  rcliaquitur  arcus 
RF,  7p.gr.4'.n^Qui  additus  ad  arcum  FG,p  7.gr.3af '.^^^  cffi- 
citarcumRFG,i7<^.gr.3y.55''.  Cujuscomplcmcntumadfc. 
micirciilumcftarjcus  GI,;.gr.^/'.5'.cujusdimidium  cft  angu- 
lus/>ppofitusGRI,i.grad.  ^o'.  52 't*  CujusGnuscftrcdaEN» 
^p^^ji.Quanota,rcftaDN,porr6inquiriturhocmodo^ 

In  Triangulo  FRD,nota  cft  ratio  latcrum :  e  fupcrioribus. 
Atqui  jam  ctiam  latus  RF,  notumcft ,  in  partibus  quarum  fc- 
nxidiainetcrcirculi  ccccntrici  {\t\ooooood\  atqjadcoinparti- 
bus  quarum  EN,  fi 1 Nam  arcus  F R,notus  cft,  79*5^. 
4,  u  .  Notaigiturcftctiam  fubtenfa illius arcus,  nempcdu- 
plus finus arcus dimidii,  39.  gr.  J^'.  5'X  Qui finuscft ^^^5471. 
Ergo  fubtenfaFR,  cft  /i/jo^jo.  Itaquc  per  fccundum  pla- 
noj:um,dico: 

Ut 
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Uc  RF.finus  anguli  RDF.  pSp^S^rl 

Ad  R  D,  finum  anguli  RFD.  7^07144. 

Ita  RF ,  fubtcnfa  iifws^. 

Ad  RD  y  in  iifdcm  partibus^  97^7^44^ 

Cxcc|iim,antcadatuscftarcnsRFG,i7^.gr.  jS./s".  Cujus 
dimidiu  cft  S/.grji?  .^7 'iXujus  finus  cft  RN,vcl  NG,;?p#^//cf. 
Undc  fi  fubcrahas  rcftam  RD,(?7875^^,rclinquitur  refta  DN 
^4  Quanocaporrodico: 

^N^z^S-?^'^.  ad EN, z^jzAfU.  ica  DN, radius.  xooeoooo. ad 
c.  V  '^nccm  anguliEDN^  1404^206.  cuirangcncicompc- 
tunr  ^^.28  .  ErgoangulusKDG,cfty4.grad.j^'.2<J'*. 

Puna. . .  V  1  G,crat  ii.gr^6  ♦  uuri,hoc  cft,4/.  grad.-?  6'.ab 
ariccc  Adac  ei^o  r 

y#.gr.  52', 28".  Ftinvcnics* 
5>j.gr.  58. /8". 
Ergoapogcumiirotemporcfuitiny.gr.j8.28".Cancri. 

Dcniquc,  notis  in  triangulo  plano  rcdangulo  DF  N,  duo- 
bus  btcribus £c omnibus  angulis ,  ad mvcnicndam ccccntri- 
citatcm  DE,porr6  dico; 

UcDN,  radius.  \ooococo.  ad  DE,  fecanccm  anguli  EDN, 
17237852. ica  DN,in parcibus quaru EI,fic \ooo$ooo,~-  io%27$^y 
ad  DE , in  iifdcm  parcibus ^SP^^P- 

ErgoccccncricicasSolisilloccmporcfuiC35^o/9.parciumr 
qualium  radius  ccccncrici  fit  loooocoo. 

PROBLEMA  NONUM. 

DUrumdviliumifuqHaltuUmccmgere.  Cop.  Ub,    cap,  26. 


Dics 
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Dies  civilcs  ((\\ios  Copernicus  vocat  dies  naturalci. ;  inte- 

qualcs  efle,  ad  primum  problcma  libri  fecundi  diximus.  Cor- 

rigitur  autem  ifta  inxqualitas  hoc  modo. 

Primum,fint  in  promptu.medius  motus  Solis  compofitus, 

hoc  efl:,medius  motus  0,ab arquinodio  verno medio :  bi  afce 

fio  rcdayeti  loci  Solis  ab  ajquinoilio  vernoappar^ :  tum  ad 

tcmpus  datum,  tum  ad  radicem  temporis  dati. 

Deindcmedium  motum  minorem  fubduc  a  majorc :  fimi- 

hterque  afcenfioncm  re£tam  minorem  ab  afcenfione  rc£ta 

majore. 

Quofaao,  fi dilFerentix  mediorum motuum  «Sc  afccnlio- 
numre£tarumfuerintiEquales,tempusquocv  ^e. 

Sinautemrcxcefrusquidemdifferentia  ..ixiuaum  re- 
darum  eft  ad  tempus  datum  addendus:  exceflus  vero  medio- 
rummotuum  efl:  ab  cocicm  temporedatoauFercndus. 

Caufaeftinpromtu.  Quiadift^erentia^illxmediorummo- 
tuum&afcenfionum  redarumnihil  aHudfunt,  quamoftcn- 
ficucrum  medius,an  verus  motus  Solis  terminum  dati  tcm- 
poris  (fi  motus  uterq;  in  xquatorcab  vcrfus  cenfeatur.; 
prxtercurrcrit^  Quod  fi  ergo verusmotus,  fiveafcenfioejus 
refta  pr^tercurrent;  tempori  dato  exccflTus  neceirario  cftad- 
dendus  :&:contra. 

Exemplum. 

Tcmporc  N.  C.  medius  mo  tus  ©,  ab  a^q.  m.-fuit  ,27%.  /. 

Verus locusO,ab asq.  vero  279.  /7. 
ejufqueafcenfioR,2  8^,^. 
Temporc  fupra  dato  medius  motus  O,  ab  .xq.  m.  erit 

Verus  locus  O  ,ab  arq.  vcro  loy.s^. 
Ejufqj  afccnfio  rcfta.    —    jop,  2$. 


Calcu- 
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Calculus  talis  crir. 


MciliusmotusN.  C.    17S.gr.  1'. 
Mcdias  iiiotus  noftcr  107.  s9. 
DitFcrcnria 


AR,vcrimotus,^So.  gr.^. 
AR,  vcri  morus.ioQ.  2^ 


/70.      3.  Diftcrcntiai7o. 

—       —  «70- 

ExccfTus  difFcrcntiar afccnfionum  R. 


Hic cxccfllis cll addcndus ad  horas duas  fupradaras. 

Convcniuntaurcmfingulisgradibusyfquatoris^.fcrupu- 
laprimauriiushorx,  Nam 

Uciy  gr.  ad^o.fcr.  hor.  irar.gr^ 
Ad^.  fcr.hor. 

ErgojS.  primis  convcniunti'.  }2".  fcrupula  horaria. 
Nam 

Ut  I.  grad.  ad  4^  ira  o.  gr.  j8. 

8.  6. 

ad/. /1".  2. 
Ergo  tcmpus  fupra  datum,  &  pcr  hoc  problcma  corrc- 
£tum,  fi  vc  xquatum,  cft 

Annuus  i(Joo.<lics  30.  lunii.hora  P.M/. 
Quantum  igitur  Sol  proprio  motu  intcrim  cmcnfus  c ft, 
dum^'.  unius  horx  afccndcrunr,  tantum  ipfius  motui, 
pcr  problcma  fcxtumrcpcrro,cft  addcndum  Conficit  au- 
tcmSolfinguhs  honsduo  fcrupula  prima,  &  ^S.fcrctcrtia. 
Nam-» 

Uti-^.horacadmotumdiurnum,  j(?.8  .11  ,22  .icai. 

3.  7-M-5^- 
/.  Ad  —  2".-»/.  50. 28. 


Ergohoranulla.fcrupulis-2 .32  '.confici^r  6 \\4^'\ 


Nam 
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Nam_, 

Uti.  hor.ad£.2^.o;^.jtao.hor.  2'.  52". 

4-  y^»  Jo7 
u  14*  2. 
■^» 

ad  5"'.  i.^"". 

Nihil  aiitem  in  motu  Solis  habent  momenti  14'"'. 
Ergo  ifta  additio  hic  tuto  negligi  potcft. 

PROBLEMA  DECIMUM. 

J>atadiprentUmeriSammmj!£ere»tiamhorarumintellime. 
&contr*.  ^ 

Regula.  Silocusfitorientalior.addedifFerentiamlon- 
gitudmis,  in  tcmpus  converfam.adhoras  datas;  fi  fit  occi- 
dentaliorjfiibtrahc. 

Orientalior  autem  eft  locus,  cujus  longitudo  eft  maior- 
fecontra.     '  ^  ' 

ExEMPLUM  LongitudomeridianiCracovienfis,adnuc 
noftrum  quoq;  exemplum  cx  fentcntiaCopernici  haacnus 
lupputavimus.eft  4r.gr.  30.  minutorum. 

AtlongitudomendianiHeidelbergenfis  eft  tantum  to. 
grad.^5'.  ° 

Ergo  Heidelberga  eft  occidcntalior. 

^^gr.  30'. 

DifFerentia  autem  30.  4^, 
Longirudinis  eft  T^.^^j^^ 
Quibus gradibus  &  fcrupulis  refpondent  R  o.  fcr.  <^  . 


NaaiL. 
Uc  I •  gr, ad  4.  irai4>gr. 

 £^  

ad  j9, 

ErgoquasCracovixcfthoraufualisi.  P.  M,caHciiiclbcr- 
^  cft  hora  1.  gr.  i'.  P.  M. 

Nam  fi  dc  2M.  o'. 
Subtrahas  o.h.f^'. 
Rclinquuntur/.  h.  i\ 

Sic  cx  divcrfis  mcrldianis,  divcrfasapparcntiarum  ca:lc- 
ftium  horas ;  &  contra ,  cx  di  vcrfis  apparentiarum  cccltftium 
horis  divcrlos  divcrforum  locorum  mcndianos  indagarc  po- 
tcris.  Atqi  hoc  fundamcntum  cft  obfcrvandarum  longitu- 
dmum,  prxcipuorumintcrra  locorum.  Sincmpcobfcrvc- 
tur,  quota  hora  cadcm  Eclipfis  Lunaris.aut  ahus  quifpiam  in- 
fignis  motus  apparucrit  in  hoc,  vcl  illo  loco* 

PROBLEMA  UNDECIMUM. 

DifidntUm  Sc/u  i  <cntro  terrd/i^pputarc^^ 

Diftantia  Solis  a  ccntro  tcrrx  maxima  EN,  pcrEclipfcs 
rcpcrtacft  fcmidiametrorum  rcrrar  1 179. 

Hmc  rcliquae  diftantix  Sohs  a  ccntio  tcrra:  ita  fiippu- 
tantur. 

Si  Sol  fit  in  pcrigco ,  adcoquc  diftantia  ejus  a ccntro  tcrrx 
minimaER.  QuiaFR,cft  talium  pnrtium  9^7^7^o,  qua- 
liuraEN,cftiaj-?/250.  pcrproblcmafcxtum*  Idcodico; 


f  f  1  Ut 
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B  Q 


D 


Ut  ENyio}2}2^0i  ad  fcmidu  fi7^,itaER:,5^7^7jo.ad' 

fcmid;ii^y.p/.  ji". 
Si  Sol  nequcin  apogco,  ncque  in  pcrigco  fit.-  Vcrbi  gratia,. 

ftadO,  confiftat: 
Primum  coUigo,  ut  fcmperin  promtu  habeamfemidia- 
mcrrosradiicccentrici  LO,  hocmodo: 

UtEN,io32/25o.adfcmid.ri7^.itaLN,velLO,joooo€i;<?* 
adfemid.  fi4^*  ^'.S^"- 

Dcindcpro  invenicnda  diftantiaSoIis  iccntro  tcrr»  E  O, 
dicopcraxiomakcundum. 

Ut 
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Ut LEO, /.  jif . adL_0,(cm^ 

ad  riyfj.  fcmid.  tcrrx. 
PR.OBLEMAL  DUODECIMUM; 

PdTd/Uxcs  Solis  fuffHUrt^. 

Hic  ciuo  Lcquiruntur.i.  diftantia  Solis  ivcrticc,  in  circulo, 
quipcr  polos  horizontis^  -r.diftantiaSolis  accntrotcrrXjin 
Imca  rcda  a  ccntro  tcrrx  ad  Solcm  dufta.  Diftantia  Solis 
avcrticcfinonfitinipfohorizontc,  rcpcnturpcrproblema 
odavum  hbri  primi.Et  crit  ad  tcmpus  fupra  datum  19.gr.  5 1'. 

Diftantia  Sohs  a  ccntro  tcrrac  rcpcritur  pcr  problcma  pro- 
ximcpr2Ccdcns.Etcritadtcmpus  mododi£tumi/-i'\(emi- 
diamctrorum  tcrrx» 

His  duobus daris,  parallaxis  SoHs  facile fupputatur  maxU 
maquidcm,  quxcircahorizontcmcontmgit,  pcraxiomai. 
planorum,  hoc  modo : 


£ 


ff  5  Uc 
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Ut  GD,  1178^  fcmid.  terr^  ad  DA,  /.  femid  tcrr^.  ita 
GD.  radius  /'ooooooOt 

Ad  D A,  8^8 j.finum  anguli  D G A,z. //f' . 
C-eteras  vero,  vel per  axioma*^,  hoc  modo. 

Lacus  DF,    117  8f  femidiametri  terra:. 

LatusAD.    —  I.  femidiameter  terrie, 

Summa  1179^^ 

DifFerentia  11 77!- 

AngulusADF,         z^.gr.  5/. 

Compl.adz.redos  /50. 

Dimidium     —  gr.-f'./o''.Tangens37ji6877. 
Ergo : 

Ut  117^1.  adii77|.ita  57^15877. 
Adi74f32(^2.tangentemanguli7j,grad.3;z^quifublatus 
deangulo  7  j.  grad.  4'.  30".  relmquit  paraliaxin  Solis  AFD, 
o.grad^i^^S". 

Vclperaxiomaprimum,liocmoda 
A DF, 29.  gr. s Sinus  LF,  49  7 7 3^0. 

Sinuscomplementi  LD,  8673 ^/^* 
Sinusmaxim^parallaxeos  AD,      84  8  y.  Subtr. 

\ltkL,Sdd4^2i)M  LF,  4977310,  ita  AL,  /0000000.  ad  LF, 
y  7^^268.  tangentem  anguli  L  A F.  29. gr.  j 2 8".  A  quo dem- 

tusanguIusLDF,2p.grad.>/'.relinquitangulum  AFD,o. gc 
1'.  28".  ut  ante. 

PROBLEMA    DECIMUM  TERTIUM. 

^wmodoparallaxis  SdU,  longitudineniy  vdUtitHdtnm^iu^mU' 
tetyOjtendere,  Copjib,  4.  cap.^if. 

Sivcr- 
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Si  vcrticalis pcr  Solem  tranficns  fit  ipfe  Signifer,  tota  pa- 
rallaxisin  longitudincm  tranfit:  camqj  minuitinquadrantc 
Signiferi occidcntali ,  augct  in  quadrantc  oricntali.  Sit  cninn 
Mcridianus,idcmq',colurusfoIllitiorum  ABCD.Horizontis 
fcmicirculusoccidcntalis  AED.  itquator  CE.  Signitcr,  i- 
dcmq;circulus  vcrticalis  BE.  polus  ^quatoris  F,  polus  Si- 
gnifen  A,  Locus  Solis  ad  CparallaxisGH,  longitudoSo- 
iis  LG. 

Manifcftum  cft  longitudincm  Solis  EG  ,  pcr  parallaxin 
GH,quoad  vifum  minuiarcu  GH  Nunquam  autcm  hoc  c6- 
tingcrc potcft ,  nifi clevatio  poli  par fit  maximar  dcclinationi 
Sol!S,&  folftitiumpi)Iopro\imummmediococli  cxiftat. 

^  Si  vcrticalis  pcr  Solcm  rranficns  fit  Signifcro  rcdus,tota 
parallaxis  in  latitudin .  m  tr ai .fit :  atquc adeo  latitudincm ali- 
quam  c-^uftrinam  Soliconcili.u. 

SitcnimMcridianus  ABCn,HorizonrfsfcmrcircuIusoc. 
cidcntalisBFD.    i£qiiator  A  E  C.  Sign  fcr  PQR,poIus 

quatori6  F,polus  Signifcri  G  pclus  Hoiizontis  T,Sul ad  L 

parallaxis 


Pr  O  B  L.RM  A  T  UM     A  S  T  ROrN  OM I C  OR-UM 


'parallaxis  Solis  LM,  vcrticalis  per  Solem  tranfiens  TLS.  Si- 
gniferoredlusadL,  QuiaigicurverticalisTLS,eft  Signife- 
ro  reftus,  idco  per  polos  cjus  tranfit :  perjj.  p,  /.  Trig.  Quia 
autcm  verticalis TLS ,  per  polos  Signiferttranfit , idco cft  u- 
nus  c  circulis  latitudinum :  pcr  principia  fphserica :  ac proin- 
detotaparallaxisLMjCftquafilatitudoSolis  auftrina. 

^  Sivcrticalis  per  SoIemtranfiensfit  Signiferoobliquus» 
parallaxis  Solis  partim  longitudinem  cjus  mutat,  partim  lati- 
tudinem  aliquamauftrinam  ipfi  conciliat. 

Sintcnimcastera,  utante,  fcdvercicalisTLS,  pcr  Solem 
tranfiens jam  fit  Signifero  obliquus.  Et  fit  parallaxis  LM,  ac 
per  locum  Solis  vilum  M,tranfeat  circulus  latitudinisGMN, 
angulis  ad N  reftis ,  per  principia  fpha:rica.  Manifeftum  eft, 
longitudinem  Solis  QL ,  hoc modo diminui arcu NL ,  &  So- 
lcm  videriin  latitudincauftrina  NM. 

^  An  autem  angulus  fcdionis  vcrticalis  &  figniferi,  ncm- 
pc  angulus  T  LP,fit  rc£t  us  an  o  ^  Iiquus,id  ita  cognofccs. 

NOTA 
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NoTA  cftaut  ciVe  potcfl:  per  anreccdentia  problcraata 
afcenfio  rcfta  Solis  QO,  qux  compofitacum  arcuhoraria 
dato  O  A jconflituic arcum  QJV ,cujus complcmentum ad  fc- 
micirculum  cft  arcus  QC.  Quonoto,  quia  inTriangulo 
QCR.prxtereactjamangulusmaximxdcclinationis  £  Q^R 
notus cft,&:  angulus  ad  C.  rcetus :  idco  dico : 

I.  Ut radius ad tangcntem  C QK ,  ita fmus  QC ,  ad tan- 
gcntcmarcus  CR,  cuicx  oppofitoxquatur  arcus  PA,  quo 
dcmto  dc arcu  A T,(qui  arcus  par cft  clev ationi  poli  DF. )  rc- 
linquiturarcusTP.pcrax  fpharr. 

I I.  Notis m  Triangulo  QCK.latcribus  QC,&:  CR,inclu. 
dcntibus  reftum  QC R,inquiro  latus  tcrrium  QR,  pcr  axio- 
ma quartum  Idq; compono cum  longitudme  Solis dara  QL^ 
Undcinnotefcitcomphmcntum  adfcmicirculumLP» 

III.  In  eodcm  Triangulo  QC ;  R,  dico : 

Ut  QR,finusadQCR,rnd:um,iraQCTmusad  QRC,fi. 
numperax.5.cuianguloQRC,cxoppohroxquarurangulus 

LPT,pcts,.p.,. 
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IV.  UtLT,adLPT,itaTP,adTLP,pcrax.  j.fph^r. 

ExEMPLUM.  Ad  tempus  fupra  datum  longitudo  Solis 
QL,erit  107.^6'. ^7%  declinatio  LO,2i.  gr.  ly'.  44".  afcenfio' 
refta  QO.  lof.  gr.  i/,  40".  angulus  horarius  LFT,  five  arcns 
OA,rclpe(auMeridianiHeidelbergenfis  i;-.gr.i/,  Quxduo 
limulfiimtaefficiuntarcum  Q.A,  1j4.gr.  4 i'.^o".  cujuscom- 
plementamadfemicircuJum  QC,  eft^j.gr.  i8',2o".  Ai^lus 
autem  maxima:  declinationis  C  QR,efl:  23.gr.i8', 

Dico  igitur: 

UIt_radii«  adtag£^^  gr.  1 8*.  zo": 

10000000.       4f4r2oS.  HiiT^z. 

Ad,j69j}7.  tangentemarcusCR,/p.gr.58'.5,y".perax.n 
fubtrado  autem  CR ,  hoc  eft,  A P,  de  ele vatione  poli  AT, ^w. 
gr./j.reImquiturarcusTP,i,9gr.;6'.>)", 


HCR* 


I 
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QC,M.    j^.z  41,40. 

5.        —   2SP^S^S'  

Sinus arcus^ i. gr. i j'.  cujuscomplemcntum ^/.gnjj.cft 
arcus  QR.  Qui  arcus  compofitus  cum  longitudme  Solis 
QL,cfficit  arcum  RL,  gr. }/'.  37  f  cujus  complcm.  ad  fe- 
micirculum  cft  arcus  LP,  /4.  grad.  ^S'.  2^%  pcr  axiom»  4, 
fph«ric. 

lU.  Ut QR,f7  gr^^^d C QFLrad.ita QC,.f rgr i/.ro". 
84^^1720.         /0000000.  822/9^1. 
Ad  QRC.  fi ve LPT,  97402.  finum anguli  7^.gr.  j 3  .^5  . 
pcr  axiom.  3. 

IV.UtLT,29.gr..n  .ad  LPT.7^.gr.)4',-^o".itaPT,2^.gr. j^  12  . 

4977^^^'        9740199.  49yoS-^4. 
Ad  97666%^.  finum  anguli  TLP,7 7. grad.  J5'*  55' 
axiom.^. 

Ergoangulus  TLP,  fcclionis  vcrticalis  cum  Signffero  in 
hocexemplo  non  cftreftus.*  acproindcparallaxis  LM,par- 
timlongitudincm,  partimlaritudincm  Solismutat»  Longi- 
tudincmminuit  arcuNL,  latitudmem  auftrinamSoIi  con- 
ciliat,  arcum  NM,  quiduo  arcus  porro  facile  rcperiuntur, 
hocmodo. 

InTrianguIoNLM. 
LUtLNM,reft'adLM,paraIlaxin/  2cf  iraNLM,  r  -i.^,  o)  • 
looooooo.  Sm,  42^4.  97666^4- 

Ad  4\44y  finum  arcos  NM, \\i6".  qux  crit  vifa  latitudo  Solis 
auftrina  ad  tempus  fupra  datum. 

gg  t  II.'Ut 
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I  LUtTag.NLM,77.gr.  3  j^^l  5".  ad  rad. 

45^82^.  lOOOOOOO. 
Ita  tangens  MN,  1'.  26". 

4164- 

Ad  pK^.finum  arcusNL  18 qui  arcus  ' 
fubtradusaveralongitudineSolis  1^7. 
gr.y6'.37|,relinquitviram  longitudinc 
Solisio7.gr.56'.i5>"|.perax.^. 

PROBLEMA  XIV. 

Bata,  vtra  diametro  Solis ,  unk  cum  dtjli^ 
tia  Solis  a  centro  terr^ty  apparentem  diametru 
Soltsper  numeros  invenire. 

VerafemidiametcrSolis  fecundum 
Copcrnicum  cft  fcmidiametrorum-. 
terr3cy.gr.27'.fere. 

Diftantia  autem  Solis  a  ccntro  tcr- 
tx  ad  tempus  nuper  conftitutum  erit 
ii^Sl.fcmidiametrorumterr^perpro- 
blcm.  12.  Dicoigitur: 

Ut  KD , /17 8f  ad DC ,  5.  gr.  2^. 
707io.fcr.  iiyScr. 
ltaKD,radiu$  looooooo* 

Ad  T>Cy46i4y  tangcntem  anguli 
DKC,  Ergoapparcnsdiamcter 
Solis  tum  eriti/ .  4  8". 


F    I    N    1  J. 


BAR- 
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B  A  RtHO  LO  MJEJ  FJTISCI 
Gnmbtrgeiifis 

PROBLEM  ATUM 

ASTRONOMICORVM 

LlBEK  QUINTUS, 

BemotuLun*  freprit. 
PROTHEOR^A. 

SO L  unicum habct  motum,  nempe  longitudinis.  Scmpcr 
cnim  vcrfatut  fub  Ecliptica.  Rcliqui  plancts  dupl.ccm 
habcntmotum,unumlongitudinis,altetumlat.tudin.s^m 
ut  viaSohs  ad^quatorcmcftobliqua.-.tav.s  rchquo  um 
planctarum  adviam  Sohsfuntobliqux  '^?'^^"? Motus 
g.rud.n.s  &  laiitudin.s  mctus  (corfim  cft  ^''P''""'^"^-^";^ 
k>ngitud.nis  Lun^  eft  ab  occafu  .n  ortum.  ut  o"^"'^ 
ftcllarum  motus  proprius.  Etf.  autcm  pcr (e  P^*^"'^"^'^^;^ 
;rquahs :  nob.s  tamcn  apparet  in;.quahs.  Qiufam  .nxquaM- 
titis  ahi  aham  cxcogitarunt.  Copcrn.cus  affing.t 
g.tud.n.s  Lunx  duos  cp.cyclos.         ^"J"^ '^"""^^^^ 
fi«:ulus  mundo  conccntr.cus.  at  Echpt.cx  pro  latuud  ne 
LunxobhquusGCHK^ccntrumejus&Cinulccntrumt^^ 
D.  D.mct.cns  FE  DK.  cp.cyclus  pnmus  AB.fecundus  EF.  t 
ccntrum  quidcm  cpicych  prmn  C .  movcatur  fecundum  ^ 
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dinemfignorumaCinH.  fic  ut  tempore  m^nar., 
circulumCHKG.obeat.  Centrum  vefr^f  vdSe"  nd^^ 
inc.rcumferentia  epicycli  primi  moveatur  Jnr  !  ' 
ab A.in G. paulo cererius, qSam centrum e^iTyc  0^7^' 
nadenique ipia , moveatur in circumferenda /n*-^  T 
di  ab  E ,  in  L ,  motu  ad  motum  cSi  C H  5  ^  r 
<luando  linea  FED.  eft  cum  lo  o m^^^^^^^^^ 
in  conjundionibus  &  oppofitiombus  Sohs  ^ 
LunafitcentroCproxim.i,hoceft  in E  r.n  >       ^""^'  ^ 
<Iraturisautemrem^ot.nm;,horeft;';itr^;cu^^^^^ 

pofitis, 
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politis,  motus  longitudinis  Lunxdeclarari,&r  ratio  apparen- 
fis  circa  motum  illum  inorqualitatis  reddi  potcrit.Motus  lati- 
tudinis  Lunacnihilaliudcft,quam  motusnodorumEclipticae 
&circuli  obliquiLunx;  quos  nodcs  vulgo  vocant  caput  & 
caudam  Draconis.  Moventur  autem  illi  nodi  contra ligno- 
nitnordincm,  prorfus, ut nodi Eclipticx&: ^.quatoris.  Itaqj 
hic  nullanovathcoriacft  opus» 

PROBLEMA  PRIMUM. 

L^UdiumJtve^quaUmnjotum  longituiinu  Lund  kSoU  (hoccH, 
mnum punili  C  in  //,  (^c. )  adquodvi^  datum  tempm  coUigere,  Cof. 
Uh.  4,  cap.  4r. 

Motus  longitudinis  Lunx.ut  &:  reliquorum  j.planetarum, 
primum deducitur a Sole.  Deinde collatione fada  cum  mo- 
tuSolis,faci'eejuslocus,  vel  a  primaftclla  Arictis,  vel  ab  *b- 
quinotflio  verno  reperirur. 

Eftautem  perioduscurfus  LunaeaSolcdierumi^.  fcrupu- 
lorura^.,  jo  \  7".  5/' .^7  ' 

Unde  conficitur 

Motusejusannuus  f\i4'(7.gr.}7'.2z\}^'".J5'"V 

Motusdiurnus       —     12.    i/«  2<^.  -^u  31. 

Motushorarius        —         ^0*2 8. 

Et  fuit  tcmpore  N,C.morus  Lunx  a  Sole  3 .  29.  gr. 5  8'. 

Exquibusita  fumtis,  xqualem  motum  Lunx  ad  tempus 
fiipra  datum  colligo  hoc  modo, 
I  I.Scx,  an. 


2^.43*  12.27.     )2.    /.  20% 

6.10.  4^'  6.    53.  2.  y. 
Sif.    42. 5  /» 


Sex.anni. 
—     26. 40. 
20. 20. 
f.  20. 
u 


IL  Scx, 
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 3(^^34^   20.  4  n.  i<nn. 

S.  s:    43 '20, 4S  30^  >v/. 
/.  /7./i.^7.:?y.Nota6".^o'".fcrupuIadic- 
6.  5.^;.^^?.^;.erumrunty.32",fcrupula 
/.      i?.57./^27.horaria  per  corredione 
/.  //.    -^t^.inaequalitatis  dicrum  civi- 

  4'  j^.-^i^.Iiumli.-^.probl/^.rcperta» 

i.4g.     S.3(f.j2.4s.  Motus  dieruqi. 
0.3(f.    4^  5^^      0,  Motusannorum. 
f.2p.  Radix. 
/     s\S4  gr,4Q'.27\jr.4r.  Summa.  yiozusx^ 
qualis  Lunae  a  Sole,  ad  tcmpus  fupja  datum. 

PROBLEMA  SECUNDUM. 

MqudkmrH^tum  anomdi&lunAru ^  five  aqualem  mo:umef  icjcU 
primi ,  nempepun£lt  u//,  m  G ,  ^c.  ddquodvu  datum  ter)$ppts  inve- 
nire.  Copern.  lih.  4.  cap,  4. 

iEqualis  motusanomalia?  Lunaris,  (ive  Epicycli  primi 
annuuseft    —    1^19.2.8.^^43'.  p".  7'".  15"  . 
diurnus      —      13.      3.  y^.  57. 
horarius     —     —     3.?.  39. 44.  ^r. 

Etfuittcmpore  N.  C.  j\  i7.gr.  y\ 

Hincprotemporc  daton^otus  a^qualis  anomali^  lunaris 
colligicur  hoc  modo :  • 


L  Sex. 
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I.  Scx.  an. 

26.  2p.  2).  2.2S'  #.  U.20. 

^^.  2/^.  34^  212.  2S.  T. 

26.  29  ^4.  2J,2.2S. 
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I.  S^.    43  IS*^^' 


71  Scx.A 


Scx.d» 
nS'3<^^'^2tf\ 


SQ.IT. 

4fr. 
/. 

iS. 
I. 


4T  ST.  3. 

i6.si.30.;§. 
T9  2f  4S.  S' 
fi.S^  Sf3^' 
y.     2.9  4S' 
i.tS.21  2S. 
43T.S4. 


4*s4.gr.37.  0  .42  .9 

t.SO.      4f.T},29.  0. 

3.27.  7. 


Motus  dicrum. 
Mocus  annorum* 
Radix. 


4  T4.gr.  27.  T4  . 2".  9".    Morus  arqualis  ano- 
maliar  lunaris  ad  tcmpus  fupra  datum* 

PROBLEMA  TERTIUM. 

^quiUm  motum  tf  uyclt  fecundt ,  ntmpe  pun^t  £,  verfia  L. 
reperire^. 

^qualis  motus  cpicycli  fccundi ,  ut  in  Prothcoria  dixim% 
cftadxqualcm  motumLunx  duplus,  Atqui  xqualis  motus 
Lunacad  tcmpusfupradatum  crat» 

S'H'g^'49'^f  i^'"'  4{\ 

hb  Ergo 


^  IProblematum  Astronomicorum 
Ergo  a^qualis rtiotus  epicycli  fecundi  ab  E  in  L,ad  tempus. 
fupra  datum,  abjedis  integns  circulis,eft, 
S"f9gr.ir.sf.ry".^o"\ 
Jdeft: 

PROBLEMA  Q^LTARTUM. 
frojlhafhxreffsepicyclijecundifu^fuure.  Coftrn.ltb.^.caf>.  lu 


) 


Profthaphaprcfiscpicyelirccundi,  cxempligraria,  eft  a»-^ 
gulus  ACIvcl  ACCadqucminvenicndumpratcrsequalcm 
motum  pundi  E,undemnotefcitangulusEAl  .prorlus  utm 
Sole,  hxc  duo  requirun  tur. 

Noritia  mcdias  cccentricitatis  Lun^,  C  ve  noritia  radii 
picycliprimi  CA. 

2,  Nuti- 


LlBKR      QlltNtUS.  2>j 

Notiria  ditfcrcndi:  mter  mcdiama:  maximamecccn- 
tricitatcm  Lunx,  fivcnotitiaradii  cpicycli  fccundi  AF,  ycl 
^E,velAI. 

Sratuit  autcm  Copernicus  maximam  cccentricitatcmLu- 
•nx,livc  rc^am  CF,  clfc  partium  q/^  qualium  DC,(it  loooo. 
Minimam  vero eccentricitatem,(ivcrcdamCE  cllcpartium 
carundem  8t5o.  Lfl:  crgo  mcdia  ccccntricitas  C  A  ,  partium 
1097.  diffcTcntia  intcr  maximam  &:  mcdiam  cccentncita- 
tcm  AF>  vel  AE.vcl  Al.partium  ^57. 

Qu  bds  itahoc  locolumtis  cdemonftrationcs  cnim  Co- 
pcrnici  huc  tranfcribcrc  nimis  prohxum  foret)  in  Triangulo 
C  Al ,  np,ta  funt  duolatera  C  A ,  &  AI ,  includentiaangulum 
notum  C  A  LSolvo  igiturTriangulum  C  A  l,per  axioma  j.pla- 
norumhocmodo. 

CA,    /05?7  |MotusELFI,54^?  gr.ip^.perprobl.j, 
A I ,      -?j7.jCompKlE,vcl  l  AE,  10, 11. 

Summa     1 334.  Summaangulorum  A,& C,t^9. 3^. 

Differentia  8do.|DimidiumfummxS-^.^/?.5o  . 

Ut  fumma  latcrum  C  A>&:  Af,  ad  diftcrcntiam  corundetn« 
1334.  8^0. 
Itatangcns  ^4.gr.  49  , 
/10415249. 

Ad 7iiSr^ 4 4.tangcntcm  anguH Si  gr.o'. i/ quo fublato dc 
angul084.gT.-f  9  .^0  .  rchnquiturangukis,quxlitus  ALI,j.gr. 
4p',  quiangulus  quiaconfillit  citramcdiummoturricpi- 
cych  primi,  fivepundi  A,  idcirco  cftab  eodcmmcdiomotu 
aufcrendus:  &  hic  ,  6i  in  toto  fcmicirculo  poftcriore  FI  E. 
Atin  (cmicirculo  priotc  ELF,  cflccad  mcdium  motumad- 
dcndus. 

Atqui mcdius  motus cpicycli  primi  fupra in vcntus. 

hh  j  NGA. 
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NGA,  erat   —  2^^. 
ErgofiinclcauferasECI,fivcOA,  -2.gr.4(?.i9. 
Rclinquiturvcrus  motus 
cpicycliprimi  NGO.  Js*  37-5]"' 

Ejufquecomplcmentumadintcgrumcirculum  ON,  108. 

y". 

EthujuscompIcmcntumadfemicirculumOP,7i.}7.  yj'l 

PROBLEMA  qUINTUM. 

EccentricitatemLunayfiveqmntitatemradtiepicycU 
tum  tempm  invenircj. 

Ecccntricitas  Lunse  ad  datumfupra  tempuscritrcaaCI. 


lam  in  Triangulo  C  A  I>  per  problcma  pra^cedcns  noti 
funtomnesanguli,  &prxterealateraduoCA,&  AI.  Igitur 

inde 


indc  colligo  latrs  tercium ;  pcr  j.  axioma  Triangulorum  pla- 
Borumhocmodo. 

Uc  ACl,i.  g^-ad.^^^fp^.ad  AI,itaCAI,io..2/. 


Ad  Cl,86j.fcrc. 
PROBLEMA  SEXTUM. 
Frtfthtphdrt/is  tf  icycli  fnmijuffuturt^. 


\ 


\ 


Profthaphzrcfij  cpicycli  primi,  vcrbigratia,  cftangulus 
CDI,  qui  angulut  &  »f  lc  rcf)cmur  pct  axioma^.hoc  modo. 


hh  3 


In 


,2^4^  PrOBIEMATUM  AsTRONOMlCORUlJf 

IiiTriangulo  CDI,  nota  funt : 
I.  Latus  CD,  loooo. 

zXatusC  I,  86y.perprobIemay. 
eorumq;  fununa  ioS6]. 
Et  differcntia  ^  13  j. 

5.  AngulusDCl,7/.  grad.  37'.  yy'.  fere  per 
problem.  4* 
Et  reliquorum  duorum  fumma  /o  8^  22, 
ejufquefiimm^E  dimidium     5  -^.  11. 2~. 
Dicoigitur: 

Utfumma  C  D,&CI,ad  differentiamrita  tangens  -^y.gr./i'./'|, 
loS^y.  ^ijy,  158571^^^ 

Ad  i/^j07y(?  tangcntemanguli4^gr.2/.  ?<^".quofubla»to 
deanguloy^.gr.ii'./'^.relinquiturangulusCDL4.gr.-#y.2<^''i. 
quiangulus,  quoniam  ultra  lineammediimotus  Lun^  CD 
eonfiitit,  ideo  eftad  medium  illum  Lun^  motum  addendus: 
ut  femper  in  femicirculo  pofteriorePLN.  Auferendus  autem 
cflet,  in  femicirculo  priore  NGP ,  quia  tunc  citra  lineam  me- 
dii  motus  Lunse  CD,  confifteret. 

Mediiis  motus  Lunx.  5  )4gt,4p\2y''^.  perprobU. 
Profthaph^refis  addenda.  4.    -^9. 2(fi. 

Summa3)5).  38.54.  Verus motus  Lu- 
nxamediolocoSolis,  ad  tempusfupra 
datuiii.i. 

Cuifiadjeceris  medium  motumSolisabxquinoftio  ver- 
no  /07.  grad.  5^^'.  37" i>  &  de  fumma  integrum  circulum,nem. 
pe  ^60.  gr.  abjeceris,  habebis  verum  locum  Lunarab  ^qui- 
.nodio  veruo  i^7.gr.i>'.  5  i''.^. 


PRO. 


LlBER  QUINTUS. 

PROBLEMA  SEPTIMUNi 
tjlfotnm  Utitudinis  Lun^    quodcung^  dutum  tempm  invenin, 

Motus  latitudinis  Lunx  rcvcra  nihil  aliud  cft,auam  motus 
Bodorumb  dipticx6c  circuliobliqui  Lunx,  confraordincm 
fignorum;  prorlus,  ut  motus  prxccfTionis  yEquinoftiorum. 
ScdCopcrnicuspromotunocii  nimcontra  ordincm  Signo- 
rum,  adcdlculum  alVumit  dtftantiam  Lunx  a  borco  limitc 
maximx  latitudinis  fccundum  ordinem  ^lgnorum,  &c  iftam 
diftannam  vocat  motuin  laticudinisLunx»  Quardiftantia, 
quianihilaiiudeft,  quam  arcuscxmotu  nodoruin  &mcdio 
motu  longitudinis  Lunx  comp{  fitus  idco  ilh  pcrindc  ut  mc- 
diomotuilongttudinis  Lunx.  profthaphxrclis  longitudinis 
Lunx,  live  profthaphxrcfis  cpicych  primiLunx  cft  velad- 
denda,vcl  demcnda- 

Cxteriim,  motus  nodorum  contra ordincm  fignorum  an- 
nuuscft,/^  gr.5'.^2  ,-^1'  .  MotusautemlongitudinisLunxan- 
nuus  eft.  2  .  tj.gv.         •  3^  • 

Hinc  componiturmotuslatitudinisLunx  annuus 
2.^8  gr. 4i''      17       ^ ^^^^ 
chciiLiinoCi.^vhuinus    0.13.      ^h^S-i^'  ^^' 
&:motushorarius  }]*  4*24-  8» 

Radix  autem  lUius  motus  tcmporc Nativitatis  Chrifti fuit 

Ad  tcmpus  igitur  fupra  datum  motus  mcaiiis  larirpdinis 
Lunx  colligitui  liocmodo,    lAi^  iuvtnitur,ut  Icquitur. 
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S4'  iS*       5  47*  20.  7o7 

12.  2S.  J/.    46.26.4u       S'  20, 
4Q>34*     IS*  S'47> 

Scx.  S'4o.     7 '42-40.        Sex.  D. 

/.  —  ri-rB'gr.4S-39'2g  \    —       5^.^/.  6\  2o\ 


B9'4r- 

16.  s^.  27. 

30.30. 

$2,49  44-  30. 

1.  6. 

S.  4<f .  /7. 2$. 

6. 

36  S2.4P-44* 

/♦ 

6.  S.4S.1/. 

/.  JQ.22.3}. 

4  24.34- 

S -32.gr. /.y^;".;"".  Motusdicrumo 

S.40*    7  42.40.  0.  Motusannorum* 

2*  P'    4S.  Radix. 

1.21.  SS'44'34'3-  Summa. 
^qualis  motus  latitudinis  Lun^,five,media  diftantialu- 
n2,alimiteboreomaxima^latitudinis,recundumordmemri- 
gnorum.  Cuimotui  fiaddideris  profthaphxrefin  longitudi- 
nis  Lun^^.gr.4^'. 20"^.  habebis  veram  diftantiam  Lunx  a  bo- 
reo limire maxima: latitudinis ,  ad  tempus fupradatum  S(S  gr. 
^5'.  ii".Exquadiftantialiquct,Lunam  adhucefleinlatitudme 
borca:&diftareacaudaDraconis,gradib^3.fcrupuhsi-^',-^i^". 

PROBLEMA  OCTAVUM. 

IpfimUtitHilinemLunA  fnpputarc^, 
FithcTcfupputatioprorfus,  ut  fixpputario  dcclinationum 
Solis,compeudiofi(rime  per  axioma  quartum,hoc  modo : 

CompL 


LlBER.  QUIMTUS. 

Complmaxim1lacitud.85.gr.  o".  o".8j.  O.  o". 
Motusbcitudinis     8£^  AUif'-  i  . 

lyi.   45.ir.88.i^.49. — m^^no' 

9^730* 

Smusarcus  o.  gr.  16'.  j8".quiatcu$cft  ipfalatitudoLunx. 
jid  tcmpus  fupra  didkum. 

Quod  fi  quis  axiomatc  quarto  uti  nolit.utatuc 
primo.vcUcrtiohocmodo. 


F 


Uc  E  A ,  quadrans  ad  AB ,  may imam  latitudincm  Lunx  u 
er  iuEG  diftantiaa  caudaDraconis.  livc  complcmcntum 
motuslatitudim$,adGH.l.ititudmcm,pcrax.i.vcl 

UcGHE.adGE.itaGHE.adGH.&c.pcraxiom.j. 

PROBLEMA  NONUM. 

DifiarKUi»  Lu»4  i  ccntro  tcrrtMrittAre.  Cof.lib  4.  c»p. 
^  ii  Diftan- 
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r 


Diftantia  LunxaCentrorerrarmediaDC,  fecundum  Co- 

pernicumeftfemidiametrorumterrx^o.fcr.iS.Hinccxter? 
diltantix  Lunx  a  centro  ferr^,  ita  fupputantur. 

Si  Luna  fit  in  linea  medii  motus  Solis ,  five  rirca  punaum 

WivecircapunaumK.&primum.fi  confiftatad  F  Dieo  • 

probl  4    ' ^^'  ^""'''^*      ^^*  '^^^' 

J^:^^^^'^'-  femid.  tcrrar;  quibus  additisadDC,  60.  li. 
emciturDF.  6<P,zo'. 

Deindc.  ficonfiftatadE.  Dico: 


UtDC, 


LlBER     QUIKTUS.  Iff 

Uc  DG ,  loooo.  fld  DC,^o>  i8'>  femid.  ita  CE,  8^^.  per 
probl.  -f.  if» 

Ad  CE,  y  .1 1'.  remid,tcrrx,quibus  additisad  DC,^o,/r^cffi- 
citur  0E,<^^.gr.29'.  fcmid^tcrrsc- 

Porro ,  fi  conliftat  ad  E.  ' 

AblatareaaECquxeftxqualisrcaa^CE.^.  ii'.  (cmid.  dc 
Tcfta  D  C  y(^o.  I S'.  rclinquic  rcdam  DE,^  j  .gr.  7',  fcmid.  Dcniqi 
ficonfiAatadF, 


Ablat^  re(5U  C  F,qux  cft  arqaalis  rcftx  CF,^.gr.2'.  femi  d^dc 
rca;iDC,^^.gr./i^.rcUnquitrcftamDF,j<'.gr.i^J'.femid.Sivc. 
ro  Lun^  pon  fit  in  Jinw  mcdil  motus  Solis,  diftantiaejusa 
cwroterr^pltafupputatur^ 

E X  E HP  L I  gratia :  ad  tempus  fupra datum . m Triangulo 

CDl,anguluslCD,7/.gt.  J7' ^/-pc^ P^^'^*--':F^'^''^*gl;^^'- 
if^^^^.pcrprobU.  '  Sum. 


i^i       Problematum  Asthonomicorum 

Summa  utriufqj  anguli  76.gt.2y.  2 1'  f  Et  illius  fummsB  co- 
plcmentumadduo$re£tosClD,io>,grr3z;i8"f  Sedcujusi- 
dem  eft  finus,qui  complementi  fui  7  ^.gr^  1 7'.2i"|.  per /.p,  2^ 

-)l  ,      Dico  igitur: 

Ut  Clb>7<^.gr.27'.zi'^|.adCD,femi.terrg,ita  ICD^/^gr.j/V;^ 

Sin.57z/8^^.        60.1^.  Sin^^-^^oyi^, 

AdlD,  jS.gr.^y.femid.  terra?:  quxtumeritdiftantiaLu^ 
nxacentrotena:. 

PROBLEMA  DECIMUM. 

Parallaxes  Lun^tjupputarc^^ 

Hic  prorfus,utin  parallaxibus  Solis  fupputandis,duoprff- 
cognofcenda  funt : 

1.  Diftantia  Lunse  a  vertice. 

2.  DiftantiaLun^e  acentroterra?. 

Diftantia  Luna:  a  vertice,  finon  fitin  ipfo  horizontc,fic 
reperitur» 

Primum  recolligo  longitudinem  Lunas :  quae  temporefu- 
pra  dato  erit  /07.  gr.  3;'.  3i"|^;.Et  latitudinera ;  quas  tum  erit  o^ 
gri(f.58". 

Dernde  ex  his  inquiro  declinarionem  &  afcenfionemre- 
ftam  Lunxjper  probl.u.lib:/,&  invenio  declinationemLun» 

g^*35'-  ^0'^S^^^cenfionem  redam  /o^.grad.p^.y^".  Pofteaa- 
fcenfioncmreiaam,  i09.gr,  (^'.31^  nempeinadjunfto  Schc- 
mate  arcum  QO ,  compono  cum  arcu  C noto  ex  proble- 
mate /3  Jibri  pr^cedcntis  jy.gr.  i/.2o'.Et  fit  arcus  CQ,i  ^^,gr. 
jV.^y^.cujus  complementumadfemicircuIumeftarcusOA, 
1y.gr.3j'. 8".  QuiarcuseftmqnfuraanguUTFH.  Quonoto, 
quia  ctiam  latera  ipfum  includcntia  FT ,  ^'complcmcntum  c- 

lcva- 


LlBER  QniKTUS. 


fcvationis  poli)4:  FH,(complcmentiim  declinationisLunac) 
nota  funt,  inquiro  complcmentum  altitudinis  Lunz,  liVCtti- 
ftantiam  Lunx  a  verticc  TH.pcr  ax,  4-  hoc  modo. 
FT,4o.iy.    —  Ao.i.S' 


I07.4i>.40. 
Exc.  17.49-40. 

TFH,r/.gr.i5'.  A 
74.  34. 


tfj.  o.io.  — 


10 00000. 


8^10  jof. 

1197207^. 
;/)8tf037. 


^67697- 

Ut/0000000.  zAsQSicn.  it2i<l7<!f7-  ad  i^^iM.quodctra- 
fto  de  i<j'osfS-  rclinquitur  f 690401.  finusaltitudinisLunx 
HS,...gr.zo'/o''.cu,u/compl.TH.2^.gr.}y..o''.cftd.ftanta 

^"oTSa  Luna:  a  ccntro  tcrrx  adtempus  fupra  datum  crit 
f<  er.w'.fcniidiametrorumtcrra::perprobicmapriccdcns. 

Kiiduobusita  przcognitis  parallaxcs  Lunx  nonahwt 


Problematum  Astronomicorum 
quam  parallaxcs  Solis  fupputantur ,  ncmpc  maximaquidcm 
parallaxisper  axioma  i.  hocnip^o* 


E 


UtGD,5S.  y^.fcm.  terrx,  ad  DA,  |.  fcm.  i  ta  G  D,  ra  A  ffoafm. 

Ad  D  A,  1 69^y  y ,  finum  anguli  A  G  P,y/.  if\ 

Gxterx  verp,vcl  per  axioma  j,  hoc  modo. 

AD,/.femid,  EDF,2p.gr./^'.iQ". 

DF^yS.gr.^/.femid.    A&E,/^^.  2o.so\ 
Summa5<?.  52^  femid.    Dimid.  7  j.  /o. 
Diffc^  j^.  p.feniid*    Tangens  — 37^8(^1. 

Ergo  : 

ycy^,gr,pVfcmid.ad57gp5j^femidjtatang.;7778o2Q 
359^  Act.  3472.  '"^ 

A4  3^  n  5?4^.  WngeRtcm  angqh>^.gr,  4/.  f  {.qup  de^ra^o 
^ie^ngulp  7^gr./p;2;5';rclinquitur  angd  AFD,^.gr,^^'.i^''i^ 
p^fifj^as^is  tur^^^d  tpmpus  fupra  d^^ 

Vel 
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Vcl  per  axioma  primum :  hoc  modo; 
EDF,z9.gr.  }9'.  lo".  Sinu^  LF,  494741^.-^ 

Sinus  complcmefiti  LD,  869039^. 

Sinus  maximx  paralhwcos  AD,  1^987  /vSubtrahe. 

Ut  AL,8ji^52r.  adLF,49-^7-^2^.ita  AL,Tck)ooooo  adLF, 
580^^-^83. Tangentcm angirfJLAF,>o.gr. 8 .  i9'^Dcquode- 
traclusanguluyEDF,  19.gv.jp  .  io".rcfinquiTangulumparaU 
ladicum  AFD.  o*gr.  j^^i^"^, 

PROBLEMA  UNDECIMUM. 

^40r7  odo fdfcLllAXuLuns,  longttuitncm^vd Uutudinm  tjtu ntt^ 
tetyOjtL  -  icre.  Ccp.  lih  ^  c.ip.zd. 

C  Si  vcrcical:  .  i  i.imamtranfiensfit  ipfcSign^fcr  ,tota 
parallaxis  ut  Solis ,  ita ctiam  Luna&,  in  Jongitudincm  tranfit : 
camq-,  minuitinquadrante  occidentah,  augctinquadiantc 
oricntah.- 

C  Si  vcrricalis  pcr  Lunam  rranficns  fit  Signifcro  rc<3:u5,to- 
ta  parallaxis  in  latitudmcm  tranfitj&Iatitudincm  quidcfn  au- 
ftrinam  facit  majorcm,borcam  vcro  minorcm. 

^  Si  vciticahs  pcr  Lunam  tranficns  fit  Signifero  obliqiius, 
parallaxis-Lunx  partim  longitudincm,  partim  latitudincm 
C)us  mutat.  Caufa  patct  cx  ijs,  qux  dc  parallaxibus  Sohs 
diximus. 

f  An  autcm  vcrticalis  pcr  Lunnm  tranficns  fit  Signifcro 
rc6tus,vclobliquus,facilc  fciri  potcft.Nam  pcr  13.  probr.  prx- 

ccdentis,&:  pcr  10  problcma  hujUs  )am  noca funt. 

j.OmnialatcraTrianguhTFHA-pr^crcaangulusTFFL 

z.TotumTriangulum  (^R. 

/.  I  n  TrianguioTLP,latus  TP,  &:  angulils  LPT. 

Di(;o 
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Dico  igicur  in  Triangulo  TFH. 
l.UtTH.;?;y>gr./j^^i(?\adTFH,L/.gr.3y;8^itaFH,^7^gr.^/.^/. 
4947-^1(7,  26%6y69.  91:^184^^ 

Ad  5or-f027.  finumanguliFTH,jquiidemeftfinusanguIi 
LTP,3^gr.^'.i/. 

1 1.  In  Triangulo  LTP,inquiro  angulum  TLP,  pcr  axioma 
quartum,hocmodo: 

LTP,3o.gr.  5.3/.— /o.  5'.34^ 
TPL,7^.    53J5^— 5^ 

\o6.     ^9''2s!\ — ^3./!.  3^.     —  €^44719. 
Exc.  /^.    ^f^fi.       —      —  2922180. 

488350^^ 

TP,      29.  5<^.i-2".| 
Compl./5<5.    3.  58. j/ooooooo* 
Exc.    ^o.    3.  38.1  s^^5Ui' 

Sinf^  ver/u^.  /86^553^.  V^l^^ini  aftgultts  LPT,  vel 
anguln^  TLV^eH  maxmtis,  ^lio^ui  T riangulum  LTF^  haheret  tres 

ducbus 
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JlHf>hiis  reftU  minora.oiuoi cU imp0phiU.per47  T.SiangNlu^  TLP^ 
tU  mAXimui  pro  Utere  TP.mAximo  eH  ajjumendum  i^fufs  cot/*plemerf 
tu m  Ad/emutrcutnm.pcr  6 ,\p,r.  Si  augulus  L  PT^eU  maximti  pro  an- 
gulo  LPT^  eFUJJumtndum ejustompl,  ad (emutrculum ,  perearJem. 
^tof  uh^hAbeturTria^^f^uiumuntudlateris  quadrantemajoti^,  Pra 
qHjfifolv  u  TrianguUm iUi adjxcens,  qttod habeat  utrumg,  latu6 qua- 
drante  mtnut, pr$  Utere TP ,  qftidrante  minore ,  dabitttr  tibi  angulus 
quadrante  maior,  ^a  de  rc  vtde  T rig,  pag,  14J, 

Uc  foooooo,  ad    83^  c^.  ica  iS^f^f  y^/. 

Ad^i/5}2o.undcfubcradusfmus(^4f^^7^^?.relinquIC22^^;/^/. 
finum  arcus  13  gr.j  .^/.qui c fl cxccflus ccrcii laccris  fupra qua- 
dranccm;  cujus  cxccllus  complemcncum  ad  quadranccm  76. 
grad.  56'»  d\  eft  mcnfuraanguliTLP,quxfiCL  Undcliquct, 
vcrcicalcm  TL,  inhoc  cxcmplo  Signifcro  PL,non  eflc  rc£tu. 

Quia  igicur  vcrcicalis  TL^Signitero  PL,  no  cft  rcftus,  idco 
parailaxis  Lunx  parcim  longicudmem,parcim  lacicudincm  c- 
jus  mucat.  Longicudincm  Lunx  minuit  arcu  IN,  lacicudincm 
cxborcaHN,TacicauftrinamIK.  QuiduoarcusIN,  &  IK, 
porro  rcpcriuncur  hoc  modo. 

L  Uc  H  LN,7^gr.  5     ^  ad  HN.lacicud./6\;r.  ica  HNL. 

974^142,*  4<^^Si*  looooooo^ 

Ad  y  o^^4.fmum  arcus  HL.i/.zj".  qui  arcus  dcmtus  dcpa- 
rallaxiHK,i8.5^".rclinquicarcumKL//'.y-^''^.  pcrax./. 
11.  Uc  LIK»rad.adLK,ii'.;4',-.icaILK,7(;.gr.5tf' 
looooooo.  34(^40.  9741^41- 

Ad  ^jy^J'  fmum arcus  IK ,  //'.  n  l  qux cric lacicudo Luna 
vifa auftrina,  tcmpore  (upra  daco  pcr  ax./* 

 ni.  Uc  KL1,7<;. gr  stfy.  ad  rad.ica KI, 

T:ing.4}CQi072.    loooooco.  cang.;?^^^/. 
Ad  7  8^0.  finum  arcus  IL,    4i'\,  pcr  ax.  2, 

kk  IV.Ut 


PftOlLEiCATUM  ASTRONOMICORUM 


IV»  Ut  HLN,7^.gr.5<y'.^".ad  radium. 
Tang .^tfi?  i(J72.  looooooo. 
Ita  HN.  itf'.  58". 
Tang.  493^4. 

Ad//^5/.finumarcus  LN,?'.  jrf".perax.2;  Qui  arcus  LN,  j'. 
f-tf".compofitascumarcuIL,y..^/''.i.cfficitarcumlN,<f./7"i. 
qui  arcusdetradusabarcu  QN,hoceft,  avera  longitudine 
Luns  io7.gr./j',/i".|.rclinquitlonginidincin  Lunx  vilam  lor^ 
gr.a  J"j^".qua;  ablata  a  iongitudine  Solis  vifa  lo/.  gr.^o'./^»  'i.re- 
linquit  vifam  diftantiam  Luna:  a  Soie  ad  tempus  fupra  da^ 

PROBLEMA  DUODECIMUNf. 

Bata  vera  diametro  Lunx ,  unk  cum  dijlantia  a  centro  terrs,  appa- 
nntemejtfs  diametruminvenirt^. 

Verafemidiamctcr  Lunae  fecundum  Copernicum  eftfe- 
midiametrorum  terraet^.fcr.  17'./.  Diftantia  Lunx  ii  centro 
terrx ad  tempus  fupra datum ,  crit/S.  fcmid.  tcrrjc  &:  s2.  fcru- 
pulorum  perprobl.i>.  Hincapparcnsfemid.ameterLunaeita 
fuppucatur.  nc 


LlBER  QuiNTUS. 

UcKL,  5S.gr,  qy.lcm.ad  LO./^V.C 

2ir^20,  J02p.fcX.2. 

I  ca  KL  .'/0000000. 
Ad  LO  .^8()J  tangcnrcanguliLKO 
TclDKC,/^  -f/v.  quicft  apparcns  fc-  A 
-midiamctcr  Luna:.  Cujus  duplum 
2/ .  cft  apparens  diamercr  Lunac  ad 
tcmpus  fupraQatum. 

PROBLEMA  XIIL 

K^ppArentemdtametrum  umhrd^quam 
Silfpargtt  a  terrayin  Lund  tranjltu,reperire, 

Eclipfcs  noftri  fcculi  oftendunt  fc- 
xnidiamcrrum  Lunx  LO,  cflcadfcmi- 
diamctrumumbrxMR,  ut  lyo.  ad-^oj. 
ut  rcfcrt  Copcrnicus  lib. c*  19.  Hinc 
fcmidiamcrcrumbrx.quaLunatranfit, 
ncmpc  rcfta  MR.ira  rcpcritur. 

Uc/jo. zd40}  ita  LO, 

pcrprobl./2.       Siri.  ^yss^- 

AdMR,//oi.  finumarcus,vclangu- 


P    I   N    I  S. 
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PROBLEM  ATUM 

ASTRONOMICORVM 

LlBER  SeXTUS„ 

Becalculo  Eclipjium. 

PROTHEORIA. 

"CClipfisdieiturobfcuratio  Solisvel  Luns.  ObfcuratioSo- 
-^^liseftinrerceptio  luminisSolis,  fafta  a  LunainterSoIem 
&  vifum  noftrum  diametraliter  intcrpofita.  Obfcuratio  Lu- 
Tix  eft  defcftus  luminis  Luna: ,  quem  defcaum  Luna  patitur, 
quandotcrrainter  ipfam  &  Solem  diamctraliter  interponi- 
tur.&  fic  Lunainumbram  terrzineurrit.  Omnis  igiturEcli- 
pfisSohs.fitinconjunaione:  Lunx,inoppofitione  Solis& 
Lunx.  Scdnoninomnieonjundione.  veioppofitioneSolis 
&Lun2fitEcIipfis:  quiaSol&  Lunanon  femperdiamctra- 
Iiter  opponuntur,  aut  conjunguntur  ,  propter  laritudinem 
Luni:  fivcpropter  evagationcmLuna:  abEclipnca.  AdE- 
clipfes  itaq;  fupputandas,  &  conjuna-iones ,  veloppofitiones 
luminariumindagare,&Iatitudinem  Lunarcireaid  tcmpus 
inveftigareoportet.  Atq;ha:comniafccundum  vcritatcmin 
EclipfibusLunaribus.-fecundumvifuminfoIaribus;quiaSol 

pcrfc 


LiiiR  Sextus.  irfl 
pcrfcnonobfcuratur,fed  virustantumno11:erimpcditur,qu6 
minuslumcnSolis  viJeat.  Lunaautcperfcobfcuratur,  Ha:c 
caufa cll, cur  in Eclipfibus  Solis  parallaxcon  tam  Solis, quam 
Luna:,  tam  accurata  ratiohabcnda  fit:  in  Eclipfibus  Lunx 
nulla.  Dc his igitur ,  &  qux  prxtcrca ad  calculura  Eclipfium 
pcrtment,paucula  quxdam  problcmata  quafi  coronidis  vice 
cartcris  adjungcmus* 

PROBLEMA  PRIMUM. 

TempusmedidconjunifionUy  velopfofitt^nis Solis dr  Lundreperi- 
rc^\  Copern,  lib,/^.c.2S. 

Ad  tcmpus  propinquum,quod  cxjam  fiiftis  conjunftioni- 
bus  &:  eppofitionibus  Solis  6c  Lunx facile  conjicies,invcftiga 
motum Lunxa  Solc xqualem.  Qui  fi intcgium  cuculum c6- 
plcvit,  crit  conjundiomedia:  fi  (emicirculum  tantum,  crit 
oppofitio  mcdia.  Si ncq-,  circulum  ncq-,  femicirculum  cxafte 
complcvit:  fed  vcl  ma)or  eft,  vcl  mmor  :  tantum  temporis 
tcmpori  fumtoaddcs,vcl  fubtrahes,quantum  diftantixLunx 
a  Sole  competit.  Excmpli  gratia.  Anno  1600,  mznic,  lunio 
continuatanovilunia&plcnilunia  oftcndunttore  noviluni- 
um,  hoccft,coniunaioncmSolis&LunxtriccfimadicIunii 
poft  mcridiem.  Erg  >  ad  tcmpus  propinquum,vcrbi  gratia.ad 
horam  fccundam  P.  M.  inquiro  motum  LunxaSolexqua- 
lcm  &invcn:o 

Huic motui xquali  dcfunt  ad intcgrum  circulum 
S  gr.  lo.ji^ 

Conficict  autcm Luna  hunc  cur fus  fui  dcfcdum horis  10. 
fcr.  1.8. 

Nam  motus  Lunx  horarius  cft 

kk  ^  Uc 


itfi       Problematum  Astrokomicorukc 

Ucautcm^^.j?/'.ad  unam  horam :  itay.  gr.         ad  lo.  ho- 

Ergo  tempori  fupra  dato ,  fi  addidero  /o.  horas  fcr.  \i\  ^2". 
'Conjundio  Sohs &Lunxmediaerit,  Anno  i^^oo.  tricefima 
Iunii,horaufuaU/z.fcr,7i;iA,P.  M.  fub  Mcridiano Craco- 
ivienfi. 

PROBLEMA  SECUNDUM. 

Tewpus  vera  conjmUioniSy  vel  o^pfitionu  Solis  &  Lun^  reperir^. 
<^opernJtb.4,cap.2p, 


Priraum^ad  tcmpus  medi^econjunaionis^vel oppofitio- 

nisSohs&Lunx,qu^rccorumprofthapharefes:  &  eruntin 
cxcmplonoftro. 

Profthapha:rcfisSohsablativaquafianguriDC,<^.gr./7'.A 
Profthaph^refisLunxadditiva  quafiangulus  CD£,^.gr! 

Deinde 


L  I  B  E  R     S  E  X  T  U  S.  lil 

Dcinde  profthaphxrefes.fi  finc  diverfi  gcncris,mutu6jun- 
ge.-fi  fintejufdemgencris,minoremamajorefiibrrahc,urap- 
pareat  vcra  dillantia  Luna:  a  Sole.  Ut,  in  noftro  excmplo, 
profthaphasrcfesfuntdiverfigencris :  ncmpealtcraablanva> 
altcraadditiva.  lungoigitun 

ICD,o.gr./7'.  / . 

CDE.4  gr.5^.  S\. 

EtcvaditangulusIDE, livcarcus  ^gr. n.j-;  .  quoanguio, 
vclarcu  inmedia  conjunctioncLunardiftabit  a  Sole,  &:prx- 
ccrgrcfla  crit  Solcm. 

Tertio,  ex  diftantia  Lunx  a  Solc,  probabiliter  colligc,quot 
horis  vcraconjunclio  mcdiamantcccdat,  veHcquacur :  hoc 
modo. 

/.  GraduscurfusC,  aOidathorasferme  duas.-  quot  hora^ 
dabunt  J.gr. 1 1'. 5 2' . iji.  10  hor. [cx.2y44!\ 

QuartOjhashorasio.fcr.zj'-^".  (quia veraconjunaiomc- 
diam  prxccllit :  quod  ex  prc fthaphxrefibus  apparctOfubtra- 
hc  a  tcmporc  mcdi^  conjunclionis,hoc  modo. 
/2.  h,  ii  .iz^ 
/o.  h>2^.  44» 

i.h,  47.4^^'. 

Etcvadettempusajftimatum  vcrseconjunftionis  SoHs  & 
Lun3e,i.h  ^7'.^S".P.M. 

Q^uinto.ad  tcmpus  a:ftimaciiin  vcrx  conjunftionis  Sohs^i 
Luni~qu3Ere  vcra loca  Solis  &:  Lunx ;  ut appareat,  an  illa  loca 
coincidant,anvcr6adhuc  luminarealrcrumcb  alrcrodiftet. 
Ut'in  noftro  excmplo,ad rcmpus  xftimarum  verar cojurftio- 
nis  vciusIoc^Solisabxquinoctio  verno  crit  i<?7.gr-5o'./'.yc- 
rus  locus  Lunx  ab  codcm  arquinoftio  vcrno  crit  107  gr 
lamlocusLunxfubtraaus  aloco  Solis  rclinquir  d  rtcientia. 
2^'  '.DiftaLitigiturtumadhucLunaaSLlclcii:rulis26'^i'. 

SCX165 


iitf4       Problematum  Astronomicorum 

ScxtOiVcrum  locum  Lunor  colligccriam  ad  tcmpus  pro- 
blcmatc  primo  afTumtum:  &c  diftcrentiam  tcmporis  atq;  mo- 
tuum  notahocmodo. 

VcrusmotusC 
Hora^.fcr.  o.o^        —       ^^7  gr*^;'.:?/'' 
Hora/.fcr.47.-^S.       —        roj,  2^./^, 
DifFcrcntiatcmporumi^'./^''.  DifF.motuum  ^?.  JTrV.  " 

Septimojcx  hac  utraq;  difFcrentia,quanto  tcmporc  Luna, 
rcfidua  ifta  fcrupula-?^ .  conficcre ,  &  ad  Solexn pcrvcnire 
poflit,  collige  hoc  modo. 

\JLto\  i2''.Ccr. graduuad  12, /^".fcr.hor.ita^^^'.^^^  fcr.gr.. 

^     732".  169^. 
Ad  S2*  J^".  lcrupula  horarfa. 
Oaav6,  h^cfcrupulahoraria^-2'.;?cf".  addc  ad  tcmpusajfti- 

matum  vcra:  conjunaionis,&:  habebis  abfolutumtcmpus  vc- 
rxconjundionis:  hocmodo. 


Tcmpus  ^ftimatum  verx  c/ 
Dcfcftus       —  — 

Tcmpus  verie  d  Cracovix 
Idcm  tcmpus,  Hcidelbcrgx 


—  hor.r.fcr.  47. 
hor  6  [cr.s2.jS. 

—  hoi^cr.4P.  20.  P.  Nt 
 sy-  0. 

—  hor./.fcr.-^i.  26.  P.  M. 


PROBLEMA  TERTIUM. 

rem^m  vif^  conjmmonis  Soli^cjrLunarepmre.CopMb.^.c.sr. 

Primum ,  inqiiirc  vifam  Lunx  a  Solc  diftantiam ,  tum  ad 
tcmpus  verxconjunaionis,  tumadhoram  pricccdentemin 
quadrante  Signiferi  orientali,  vcl  ad  horamfcqucntcm,  in 
quadrantc  Signiteri  occidcntali,  per  problema /i.hbri. 

Deindcdiftantiamminorcmf:bducamajorc,velfialtcra 
diftanciacitra,  aIteraultraSolcmconfiftat,mutu6junge,& 

habebis 
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LlBER      SeXTUS^  l^f 

liabebis  vifibilcm  Lunx  motum  a  Solc,compctcntcm  illi  ho- 
rjr,inquacam  ficmotus* 

Tcrtiofic  raciocinarc. 

Uc  vUibilis  Lunxniocus  horarius ad  i,  horam : 

IcaviGbilisLunxdiftanciaa  Solc.  tcmporc  vera:  con;un- 
ftionii.ad  hor.  —  fcr.  — 

Quarco has horas ,  vcl harc  fcrupula horaria addc  ad ccm- 
pus  vcrxconjunftionis,  mquadrancc  Signiferioccidcncali: 
vel  ab  codem  ccm  pore  aufcr,m  quadranccSigniferi  orientali, 
&:habcb's  ccmpus  vifx  conjundionis» 

Ex E M p  L u M.  Temporc  vera: conjunctionis  Solis &:  Lun«, 
Anno  itoo.dic  jo.lunii,hora i. Ccv.^r.jo  '.  P.M. rcfpeftu Mc- 
ridianiHcidclbcrgcnfisvifaLunaia  Solcdirtantia  erit  circi- 
tcr s'.2o\  citra Sole m hor. fcr. 41^ - P. M.vifa  Luna: a Solc 
diftantia crit  circitcr 24.1%".  ultra Solcm.  Summa utriulqi di- 
ftantiac(l-?9'-j/". 

lam-i 

Ut 2 9'.  3 8  .  fcr,  graduum ad  /.  horam ,  ita    20.  fcr.  gr. 
177^'.  ^600".  3:0". 

Ad  10.^8".  fcrupulahoraria.-  quxadditaadtcmpusvcrx 
conjundionis ,  Heidelbcrgx  cfficiunt  tcmpus  vifibilis  con- 
jundionis  i.horam  5-2.14 P.M. 

PROBLEMA  qilARTUM. 

VifAm  I:ititu.hnem  Luha  a  SoJe  dd  tcmfmvifd  mijtm^ionu 
vcnifc^ 

Primum,  quxrcvcrum  motum  laticudinis  Lunx  adtcm- 
pus  vifxconjunctioms  pcr  problcma  7.hb.  5. 

Etcritinnoflroexcmplocircitcr  87.gr.  5^',24'. 

Deindccxvcro  motu  btitudinis  inauircvcrain  latitudi- 
ncm  Lunx  pcr  probL8,lib.      crit  in  noft  ro  cxcmplo  circiccr 


PrOBLEMATUM  ASTRONOMrCORUM 

Tertio ,  ad  idem  tempus  inquire  parallaxes  Solis  &  Lun^, 
pcr probl./ t.lib.4. &  10.  lib.^.  E t erit in  noftro exemplo  paral- 
laxis  Sohscirciter  i'.ji"..Lunx,circiter35'.z7", 

Quarto.perproblema  r/.lib..#.&per//  lib./.  inquire,  quid 
deparallaxiSolis,veiLuna:,inlatitudincmtranfeat.  Etinvc- 
niesin  noftro  exemplodeparallaxi  Solistranfire  inlatitudi- 
nemcirciterfcrupulai'..?/'.  DeparallaxiLuniE,circiterfcru. 
pula;4'.  io", 

Quinto  deparallaxilatitudinis  Luns  fubtraheinvcntam 

antealatitudinemLuniBboream//.i;".&reftabitvifalatitudo 
Lunajauftrina.abEclipticazi'./'. 

Sext6,a  vifa  latitudine  Lunje  auftrina,  ab  Ecliptica,fubtra- 

hevifam  latitudinemSolis.qu.Titidemeftauftrina  /'.  ^c"  & 

rcftabit  vifa  latitudo  Lunx  a  Sole  ^o'.4(o", 

PROBLEMA  qUINTUM. 

Conjunaiones  Solit  &  Luna  edifticas  ab  alm  d/cernere.  Copern 
lib.4.c4p.  i  f^ 

In  Conjundione. 

SiviralatitudoLun.caSoleminorfueritdimidioapparen- 
tiumdiamctrorum  Solis&  Lunx.Sol  fubibit  Ecliprin  fima- 
jor.non  fubibit.Ut  AnnoN  C.i<*oo.tricefimadie  lunii,hor  / 
fcr.ji'./4".P.M.(refpeau  McridianiHeidclbergenfis)  ipfa 
momeino  vifarconjunaionis  Solis  &  Luna: 
appaiens  lemidiameter  Solis  erit  55". 
apparensfemidiameterLun^erit/<?'..#y. 

Summaharumduarumfemidiametrorum  eritjy  37"  At 
vifa latitudo  Luna: a  Sole erit non nifi 20'.  4 o".  Erro  Sol  tum 
fubibit  Eclipim.  " 

In  Oppofitione. 
Si  vera  latitudo  Lunae  minor  fucrir  dimidio  apparentium 
diametroru  Lunx  &  umbia.Luna  fubibit  Eclipfin.  Si  major. 


noa 


LiBx*.  Sexttis*  2€7 
iion  fubibit.Ut;  Anno/tfoi.dic2<;  Novcmbrisjhora^.fcr.jj^ 
^6".lccundumMericlianum  Rcgii-montis  in  Boruflia,adquc 
Mcridianum  fupputatx  lunttabulr  Prutenicx:  lub  tcmpus 
apparcns  vcrx  oppolitionis  Solis  &:  Lunx,  apparcns  (cmidia- 
mctcr Lunxcric  17^49'.  apparcnsfcmidiametcrumbrar^y» 
.^S".Summa/.  gr  d.  57  At  latitudo  Lunar  vcravcrlus  Scptcn- 
Xrioncm  eric  non  nifi  u  .Exgo  Luna  tum  fubibit  cclipfin. 
.Majorispcr(picuitaciscau(atcsetiani  oculis  lubjiciacur. 


SitcrgocirculusSolis  vclumbrx  ABC.  Summafcmidia- 
inctrorum  Solis  &  Lunx,vcl  umbrx  &:  Lunx  DL,&:  fic  lacicu- 
do  Lunx,primum  DH,  dcinde  DE,  manifcftum  cft ,  fi  laticu- 
do  Lunx  fic  DH.nullam  forc  EclipliivCirculi  cnim  1 K  &:  BC, 
nufquam  concurrunc.  A  c  fi  lacitudo  Lunx  fieDE,fictEclipfis» 
Circuli  cnim  FG,&:  BC,  concurrunc. 

11  j  PRO- 


1^«-         PrOBLEMATUM  AsTRONOMrCORUM 

PROBLEMA  SEXTUM/ 

^Antafuturafit  EcUpfis.pr^dicere.  Copjih.  4,  €ap.^T, 

Latitudinem  Lunar  fubtrahe  a  fumraa  femidiametrorum 
Sohs  &  Lun^,fi  fir  Edipfis  Solaris,vel  umbrx  &  Lun^,fi  fit  E- 
chpfis  Lunaris :  quod  reftatjcon verte  in  digitos  cclipticosrfic 
vocancur  duodecim^e  partes  diametri  Sohs  ,  velLunx)hoc  . 
modo. 

In  Eclipfi  Solari  pra^cedente  : 

Summa(emidiametrorumO,&:(r,DL,  5^'.;7^ 
LatitudoLun^DE.  20.40. 

DifFerentiaBM.  nTjT^  ' 

Diamcter  Solis  BN.  ITTJo.  

lIt3i'.fo^adiJ.dig.ita/iV'.addigitos4Jcr.3o'./o'! 

In  Eclipfi  Lunari  prxcedente; 

Summafemidiametrorum  Lm\x^vimhxxDLy66'  17" 
Latitudo  Luna:  DE     

Differentia. 


DiameterLunsMF         —    3^38* 

Ur  j  j'.;f8".ad/^.digitos;ita  j/.^/'.addigitos  u.  fcr,  js'.!;". 

PROBLEMA  SEPTIMUM. 

^mdiudumurafit  eclipjis,  oflendere.  Copera,  lib.  4.  cap.  ji. 

SitEcliptica  ADCfemidiameter  umbrx  DB.femidiarae- 

tcr  Lunx  Bl  ,aggregatum  DL,via  Lun^e  FEG.iatitudo  Lunx 
DE.ang^lurad  fc ,  quafi  redus,  proptcr  obliquiwtem  viaruia 
Solis  U  Lunx  in  tam  brcvi  fpacio  infenlibilem.  Dimidium 

tcmpus 


LlBEK  SlXTUt. 


tempus  Eclipfeos  FE.  Tam  in  Triangulo  DEF.duo  latcranota 
funt,  DE.lantudo  Lunx  8c  DF.  Sumtna  fcroidiamctrorum 
umbra;  5£  Lun^.DabJturigitur  lacuitmiamFE,pcraxiomii» 

planorum,  hoc  modo. 

I.  Ut  FD,  ad  FE  O,  ita  DE ,  ad  DFE.  quo  noto  notus  etwm 

I I.  UtFED,adFD,itaFDE,adFE,quoddivifumperho- 
rarmmotum  Lun«  vcrum .  m  cclipfi  lunari,  vcl  pcr  horarium 
motu m  Lunx  vifum,in  cclipfi  Solari  exhibet  dimidium  tcna- 

puscclipfeos,  &:c. 

Eodcm  modomora  Lunaiin  umbratcrrae,li  fortecontige- 
rit.cxTriangulo  DEH,  fupputabitur,in  quoTriangulo  latus 
DE.cftlatitudo  Luns:  latusDH,  cft  diftcrentiaintcrkmi- 
diamcttum  Lunx  &umbrx. 

Excmplum  rcalex 

In  Fclipfi  Solari.cujus  mcntio  nupcr  faaacft,latitudo  Lu- 
nx  vifa  L>E,  crit  20'.  40".  Sumroafcmidiamctrorum  Solisfic 
LunxFD,3^'.i7".  ^  jy,,^ 


Probiem.  Astronom.  Lib.  TI. 

Dico  igitur. 

__J^UtFD^^57^ad^^  40". 

9^f*7J.         /0000000.  6ou6l 

"^^^'^i'"""'  ''"S"''  DFE,35'.gr.ip'.  7".  cu;us  compl.  cft 
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95869.575 
95S59-545 
95849.501 


1^67 
U70 

1<74 
i<7f 


95859.154, 
95819.198!  U77. 

95819.154'  1^78 


95809.061 
95798.981 


95778.79S 
95768.694 
93758.581 


1^79, 

95788.895  im 

1686 
I<88 
1691 
1^94 


95748.461 

937J«-33<^ 
937ig-'99 
95718.OJ5 
9)707.904 

93^97.745 


93^S7-577l 
(  93^77.40^1  ^^J'^ 


t 

10 

1« 

SU4m 

~  1 

^74499-^7 

4158 

I  191146.97 

5  8  S  8  1 

174151.10 

I  191915.89 

2881 

174005. 

^ » *• ) 

I  191681.11 

587f  ' 

^7375^-^3 

I  191448.91 

1860 

^73509-34 

41 11: 

l  I91II7.O) 

j 

4106 

I  190985.55 

175016.74 

! 

4099, 

l  190754.45 

5*47 1 

17^77^  «Ol 

4095 

I  190515.71 

484? 

iy  i  ^  i  )  >^  V 

4086 1 

190195.59 

3856! 

171180.75 

— ri 

4c8o 

1 

190065.46 

5850, 

171056.10 

407  J 

189855.91 

17  I  70  l.O^ 

*  /  *  /  V  *  ^ 

4067 

189604.75 

5817 

171 548.16 

40<.oI 

189575.98 

5810 

*7  >  304'**7 

40f  4| 

189147.60 

5804 

404''  j 

188919.59 

5797 

170819.15 

4041 

r, 

188691.98 

5791 

170570.99 

4^J  f 

1 1 

188464.74 

578f 

ITD  1  1  C.l  2 

^7'-'  )  )  )  •  *  7 

4018 

188157.89 

5778 

170095.64 

4011 

18801 1.41 

577* 

1090  5  1.54 

40 1 6 

! 

i  V 

187785.51 

5766 

16961  1.81 

4009 

1  l 

187559.61 

57f9 

169571.47 

4005 

187334.18 

57f5 

169151.49 

5997 

\  I 

187109.51 

1  5747 

168891.90 

599» 

186884.74 

'^>40 

168651.67 

5984 

T86660.55 

5754 

16841  5.85 

J978 

186456.70 

57^8 

1^^8175.35 

^971 

18611 5.14 

57^1 

167937.15 

\ 

185990.15 

57i< 

167699.51 

5960 

185767.4^ 

r  5709 

\     167^61.1  f 

}9<Jc 

185545.0S 

>  5705 

/M 


i' 

3  3 
34 
35 

37 
38 

11 
40 

43 
44 
±i 
4^ 
47 
48 

49 

50 
11 

5^ 

53 
|54 

55 
5^ 

ilZ 

(58! 

159; 


2o.Grad. 


Sinus 

55047.98 

35075-2.3 
3  ^101,^6] 

55119.70, 

35M^-93! 
3  5 1  0^.16 

55111.39: 
5  5i58.(jij 
352.^^841 


35195.0^^ 
55510.17 
35547.481 


3  5  374-^9 
35401.90 

55419.10 


3545^-30 
55485.50 

35510.70 


55537.89 
555(^5.08 
55591.1^^ 


35^19-44 
35(^4^.(31 

55(^75.80' 


55700.97 
55718.14 

3  575  5.3  1 


55781.47 
55809.(^4 
3585^.79 


10''  1 

'^— i 

16' 

4f4 

454; 

— ilij 

374^1-^3 
37458.79 
37487.97 

5  53i 
553 

j  10(^772.555 
10(^784.181 
1  io(?795.8ii 

 1£4I 

454 
454 
_  454 

3752-1.15 
37554.35 
37587.53 

553 
553 
553 

10(^807.474 
io(^8 1 9.1 57 
io(^8  30.8 1 1 

1^43 
1^45 
 1547 

454 

454| 
454j 

57^10.75 

37^53.94 
57(^87.i(^ 

553 
554 
 554 

j  10(^841.498 
1     10(^854. i9(j 
1  io68(?5.9o(3 

1951 

 l£n 

454| 
454 

•  377^0.38 

37755.^1 
5778(^.85 

554 
554 
 5_54 

10(^877.(^17 
10(^889.5(^0 
10(^901.104 

19  jS 

1957 
1959 

453 

453j 
4531 

57810.10 

37853.55 
5788(^.(^1 

554 
554 

ic6c)i  1.S60 
10(^914.(^18 
10695^.408 

1960 
19^1 

 I9<?4 

453' 
453 
453' 

57919.88 

37955.15 
3798(^.44 

554| 
555 

10(^948.1 99 
io6c)6o.ooi 
10(^971.816 

1970 

453 
453 

1 

453 

38019.75 
5805  3.01 
5808(^.53 

555 
555 
555 

10698  5.641 
106995.479 
107007.3 19 

1971 
1974 
I97<^ 

453: 
453 
453 

581 19.(^4 
381  5i.9(j 
58180.19 

555 
555 
555 

1  107019.190 
107051.065 
1  107041.947 

1978 
1980 
1981 

453 
453 
453 

58119,^1 
58151. 9(^ 
5818(^.31 

55^ 
55<^ 
55^ 

107054.845 
1 07066.75 1 
107078.670 

1984 
19S6 
1988 

453 
453 
453 

38519.^7 
58553.03 
3858^.40 

55^, 
55., 
55^^. 

1 07090.605 
107101.545 
1 071 14.509 

199® 
1991 

1994 

10  ; 



95657.0181 

.  Q 

10  ; 

9}(>46.8i9 

i 

9        jO.O  j 

- 

95616.407, 

i-c  ; 

95^16.184 

*+ 

95  595-7M 

11 

95585.46^ 

*  r 

95  575*^*4 

1710 

10 

95564.9^1 

1711 

19 

95554.681 

•1711 

18 

9  >  544-4^  5 

17'4 

17 

95  5  54-«  «"^ 

95515.81; 

M. 

9?  5  *      ^ * 

17 1 S 

14 

95505.11 1 

1719 

15 

95491.895 

1710 

1 1 

95431. soo 

171 1 

'77 

0;  4- 1.1 54 

1715 

;46x.895 

\A 

:JillL-ili 

'  s 

95441.186 

1717 

95450.811 

1718 

954^"  - 

-19 

9541 

93  599-677 

95589.181 

-: 

97578.87^^ 

I 

9<568.46j 

0 

95.5  5^-04> 

»7r 

d9.  Grad. 

T.»i!(|<«i    I  10'  ' 

i67ii5-Mi  5947 

166988.55!  3941 

i6675^'^7i  59)y 

166516.58  5919 

1661S0.85.  391; 

166045.69I  1917 

165810.89'  J911 

165  57^.45 1  5fOf 

i6  5  54i.5j,  5S.?9 
165108.67 

164875. 5> 
164641.51 

164409.69 

164177.4» 


?8^) 
5887 
5881 

j«7f 
J8<59 

^<^5945'49  58<t< 

16571 5-9^  58r7 
165481.71 
165151.86 

165011.50 
.  161791-11 
161561.41 


)«f 

)83> 

 5818 

16155  i.96,"7sii 
161101. 86j 
16  1  874.1 1  ,gio 
161645.71  J804 
i6i4i7«66  5798 
161189.95  n9) 


160961.59*  5787 
160755.581  57«« 

i6o;oS.9i!  ^-^ff 


Jn       Sc(4n$  1 

==  1 

i'i8<5  515.11. 

50  f 

i'i8ooi.5ii 

)  ' 

i' 

184880.18, 

5^8f 

1 

184659.4X 

I 

;i 

184458.91 

j  '■  ^ 

184118.77 

I 

185998.99 

5660 

^  l 

M 

185779.58 

5*  j4j 

1 

,185560.54 

i 

I  j 

185541.85 

5641 

1 

185115.55 

i'* 

t  1 1 

18190^.^6 

— 

i ' 

181687.96 

.  iC  «  ^  ) 

181470.71 

|6l8 

181155.81 

5611 

I 

181057.19 

56o< 

I 

181811.I  1 

5  600 

I 

18  1605.19 

<f9f 

181589.81 

5  f  ^9 

1 

181  X74.71 

t  (8 1 1 

1 

180959.95 

1 

180745.54 

5f7i! 

I 

180  5  5  1.48 

3f<^f, 

1 

i8o5i7v77 

5ff9| 

180104.4I 

)ff4 

1 

179891. 40 

5f48 

I 

179678  75 

5f4X' 

1 

179466.41 

JfJ^ 

I 

^79154-44 

H5Q 

1 

179041.8  1 

•  Jfif 

I 


21.  Grad- 

i 

^  1 

Tan^ens  ] 

io''  !| 

Secans 

'  10 

'  Tl 

l! 

558^3.951 
^  ^8^1.10' 

38419.78 
58455.17 
38486.56 

107 1  26.466 
1071  58.444 
I0715D.433 

^997 
1999 

1 

5)94^4^ 
35971.54 
^  5  999^^^ 

4yi 
4n 
4ff 

~87i^^ 

38555^37 
58586*79 

517 

107 1 61.456 

/ 107174.45^ 
107 1 8t>.474 

2001 
100  ^ 
looy 

5^053.95 
3^08  1.08 

4^2-; 
4yi! 

4Ti! 

58620.11 
5865:^.^^4 
58687.08 

jrT7 

10719-8.5  1 1 
IC7  2 10.560 
107221.620 

1007 
1009 
tbil 

io 
X  1 
Jl 

i  3d)Io3.2I 

^6161.^6 

4fi 

1 

4^1; 

58720.53 

38753.9« 
58787.44 

n? 

107254.695 
1 0724-6.777 
107258.873 

101 5 

lOIf 

1017 

*4 

ii 

i  56189.58 

5(>243.8o 

4fi, 
4fi; 

38820.91 
?8854.59 
58887.87 

ffS 

107270.980 
107285.100 
107295.251 

loiy 
201I 
2025 

tl 

5tj27o.9i 
5(5298.02 
5^315.12 

4rij 

4fi| 

4jri.; 

58921.36 
58954.86 

_j_8988.57 

ffS 
n8 

107307.375 
107519.556 

1073  3 1-<596- 

2025- 
2027 
.2029 

io 
il 

55352.22 

3^579.5^ 
3640(^.41 

4fi 
4yi 
4fi 

59021. 8S 
59055.41 
39083.94 

SS9 

107543.^75 
1073  56.066 
107368.268 

105 1 
20^5 
20H 

li 
i4 

3(^455.51 
3^4(^0.59 
56487.68 

4^1 ; 
4ri! 

4fl 

39122.47 
391  56.02 
39189.57 

SS9 
SS9 

107380.482 
10759I.708 
107404.946 

1037 
1059 
204! 

i6 
i? 

36514.76 
56541.84 
j  56568.91 

4fi 

4m! 

39113.13 
3915^.70 
39190.27 

SS. 
SS-9\ 
SS9 

I07417.1 96 
107429.458 
_  I0744I.757 

1045 
i04f 
1047 

i8 

1  3^595-99 
1  56623.06 
'  36650.11 

4fl' 
4fl 

39523.86 

39357.45 
39391.05 

S&o 

,1 

107454.017 
I07466.51 5 
107478.614 

2049 

lOJI 

I 

I 


I 


Stnus 


lO 


95547.614I 

93  ;o^8il| 


1745 


68.Grad. 

T4Wj[»f«5      j    10"  /0   


95iK4.^78 
95^74*^94 


95^5^405 
95141.895 
^152^.^ 

95iii.8j7|' 
95111.^1^ 
;  100.7^7; 
951  90.140; 
95179-6^5 

41'  Lgllil:!!?' 


144 


160181.581 
1(^0056.59' 
159830.95' 

i596o5.<>4! 
1 5  9  5  80.68 
1  <^  9 1  ^  6.06 ; 


i;i7885  i-n 
I  178610.59 

1  178409^99 

T  178199.75 
I  177989.81 

1  i->778o.i4 


158951.771 
I58707.«i| 
158484.1^ 

158166.04' 
158058.00I 
157815-39 


157595-»^, 
157571.1S! 

1^7149.57 


r 
11 

13«, 

if 
55 
54 

30. 


95158.55^, 
95I4M74! 
95157.5««; 


95116.793 
95111^.191 

95105.581' 


95094.964^ 

95C«4.35« 

95075.7^5 


95065.0^3 
95051.414 
9504'-7j7 


156918.50 

i  5  ^707-35 
156486.74 
156166.45 
156046.49 
155816.86 

155607.5^1 
2^55588.58 

_ij5'^9'9^ 
1549^1.60 
I  154735.59 
;  1545  M?2 


1  177571-00 
,'177561.11 

J.  iZZlIiiL? 

iji7^945-5i 
ij  17^757-45 
J.  17^5^9-8« 
"7  176511.661 
,1761 15.7« 
175909^13 

1  175705-01 
i't75497.ii 
1  175^91-57 


5770, 

iZI? 
Jlii 

?7i  ^ 

1708 

$7ci 
$«97 

)686 
|<8o 



5*49  I  1  1750^6-54 

3»r8 

5<y5| 

)<47 
5»4t 

$«17 
5*51 


Jl  ,  174881.44 
1  174676.87 


I  6_  ^ 

JJ19 
5fi5 

549<J 
5491 

548  y 

5479 

_2434i 
J4<58il 

J-llZ 

34fl 
}44^ 
U40 

543  r 
3439 

«Ltil 

541« 
541) 

M07 


■7  174471.(^3 
,174168.71 
^  174065.11 


154198.5  J 
154081.5! 
151864.79 


5iOl! 


i  175861.86 
,175658.91 
2^7545^-50 

"^'A^^l^^-OOi 
1  175051-05 
,1171850.581 


3401 

3  39^ 

J.11!. 
338T 
3380 
3  37^1 

33^9 
33<^4 
3jf4 


2i.Grad. 

f 

'  Tanmis 

10 

1  Secans 

10" 

"  ; — 

3 1 

j  4"n 

394^4-^5 

f^^O 

107490. 94j 

lOff 

3  ^ 

36704.25 

39458.27 

^60 

107503.275 

)  iof-7 

3  3 

1         2  /^T  5  T  ? 

,  2y  7  5  ^  •  5  0 

4fi 

39491.89 

j6o 

107^1^,61^ 

\\  iOfo 

34 

36758.36 

4)  I 

395  ^5-5^ 

1075  27.980 

)  1061 

55 

5^7^5-41 

1  4fi 

39559.1^ 

S6i 

107540. 35C 

>  ic6j 

2  68  I  1  ^  c 

39591. 

(  f^i 

!  10755^-731 

10(>f 

^  0 

36839.50 

4yi 

3962^.45 

1075^5.124 

20^7 

3  ^ 

3  6  066.54 

1 

4yi' 

39660.1 1 

f^i 

107577.529 

106^ 

12. 

1 

 39"93.7o 

S6l 

1  107589.945 

1  2.071 

40 

3  6^910.6^1 

39727.4^ 

S6l 

107602.374 

1075 

4^ 

36947.6  5 

4fo; 

397^^1.14 

S6l 

107^14.815 

207  f 

4-^ 

2  6o7a./>  8 

 3  9794-'^  3 

S6i 

I  070  27.260 

43 

37001.70 

1 

39828.53 

107^^39.732 

1  

1079 

44 

37028.71 

4fo, 

398(^2.24 

f6it 

10765  2.209 

2081 

45 

2  70  C  C  -7  A 
 )  /  ^)  )  */4 

4fo' 

3  9595.9  5 

I  07664.690 

208  j 

4^ 

1  37082.7^^ 

 1 

4yo 

39929.68 

107677.199 

208f 

47 

37109.77 

4fo' 

39963.41 

f62 

107689.712 

•  2087 

40 

2  7  T  2  "78 

4foj 

 39997.1  s 

f61 

107702.236" 

2089 

49 

37163.79 

4fo 

40030.89' 

f6i 

1077  14.77.3 

20<^I 

50 

37190.79 

4fo, 

400<>4.(j  5 

107727.322 

2095 

T 

5 ' 

 37117.79 

4fo 

40098.41 

107739.883 

209  f 

5^ 

37144.79 

4yo 

401 3  2.1  8 

107752.45^ 

2097 

55 

37171.79 

4fo 

40165.9(3 

I077<^5.04i 

2099 

11 

37198.78 

4fo 

40199.74 

107777.^^38^ 

,  2IOI 

55 

37315-77 

4fo 

40233.54 

107790.247 

2105 

56 

373  5^-7f 

4fo 

40267.34! 

107802.868 

2  lOf 

57 

37379-73 

4fO 

40  3  0 1 . 1  5 

__7^4 

1078  I  5.502 

2107 

58 

37406.71 

H-fO 

403349^^ 

;64 

107828.147 

2109 

59 

3743  3-^9 

4yi>  : 

40368.79' 

f64 

107840.845 

21  I  I. 

37460.66 

4^0  . 

40402.62 

f^4' 

107855.474 

2II5 

^s.Giad. 


5^99'  1  I  171448.04  3348 

3(94' i  I  .171147'H|  3545 


Inl      Seians    \  10 


J  J     ^  y 

17S1 

1  c  ;ooi .1 1 

1 

271046.95 

3  5  57 

1 

:  -  >  ^  "  •  7  7 

* .  '  > 

l^  178  « .OJs 

271846.95 

3  5  5^, 

91977.649' 

151571^7 

3r8; 

i 

17  I  647.19 

-ILiZ 

01066.0  <  6' 

j  ^y^^'  J  ^  ^  j 

178^ 

1 1 1 ;  C6.67 

>  1  /  7 

171447.77 

3  5  ^ » 1 

929(6.1  16; 

178  fi 

ic  1 141.49 

3  f  67 

171 148.66 

33i<^, 

1 

91945.488] 

1789! 

15  1918.65 

3f6i 

1 

!  1 

171049.87 

_3  5J2 

10 

0 10  >  4.."  <  1 

J  ^  J  y     '  ; 

I  ~  *JO 

ic  171  C.07 

7 .  ' 

1  '1 

170851.59! 

3306 

1 

I  0 
*  y 

020  2a..0C  0 

1~Q  1 

1  c  I  co 1 .8  5 

7  )  )  * 

170655.15 

3301. 

18 

9i9i5-M7 

I7>i 

1  5  I  188.90 

H47 

!  1I170455.58' 

Js2l 

/ 

02002*4.98 

ic  1076.18 

)  r4i 

il 

170157.84 

0180 1 .7  ;o 

IC0865.98 

<  c  <6 

:l 

170060.61 

3i8f; 

15 

91880.95  5 

179^1 

15065  1.98 

169865.70 

j     91870. 1-^l 

1798' 

150440.19 

3fi6 

169667.09 

3X75| 

9i8(9.;8i 

1-99' 

150118.9  I 

5fio 

\ 

169470.79 

3^70 

11 

91848.585 

150017.84 

3n6 

169174.80 

3ij4^ 

II 

91857.776 

,S:. 

149807.07 

1 

169579.11 

3^T9 

10 

91816.961 

iSc5 

I49  596.61 

3fo6 

I 

168885.74 

3if4' 

9 

9^^'6'59 

149586.45 

3roo 

I 

168688.67 

3^49 

S 

91805.509 

149  176.60 

349f 

1 

168495.91 

3^44 

7 

91794.471 

\  ,s- 

1  148967.06 

3490 

I 

16S199.45 

3*39 

91785.625 

j^825^7£i 

J48f 

I 

j  168  105.50 

_5M4 

5 

92771.771 

148548.87 

3480 

I 

16791  1.44 

91761.9IC 

^  1811 

148540.15 

347f 

•  1 

1677x7.90 

J! 

91-^5 1.041 

1811 

1481  5 1.90 

34-0 

± 

167514.65 

1 

92740.16: 

;  1813 

j  147915.86 

I 

167551.70 

< :  :  4 

I 

91719.17! 

\  i8if 

1  147716.12 

34/;o 

1 : 

1671  59.06 

i  ^ 

917x8.38] 

f  18U 

14750868 

34ff 

166946.72 

;1 


V 

2^  Grad. 

§' 

Sinus 

10 

Tamens 

10' 

S(cans 

10 

X 



57437.65 

449 

4045  6^.46 

f^4 

107S66.166 

III  s 

2 

57514-59 

44? 

40470.51 

107878. 85C 

11 17 

57541.56 

449 

40504.17 

10789 1.5  56 

11 19 

4 

57568.52 



449 

40558.05 

S64- 

107904.27^ 

llll 

.  5 

37595-47 

449 

40571.91 

S6f 

1079 17.00^ 

1115 

57622.45 

449 

40605.79 

107929.746 

lllf 

7 

57649.58 

449 

40659.68 

S6S 

107942.501 

1117 

8 

57676.52 

449 

40675.57 

107955.2^7 

1119 

57705-2.7 

449, 

40707.48 

s^s 

1 07960.046 

1I5I 

lO 

57750.21 

449! 

40741.59 

s^s 

107980.857 

2.135 

1 1 

37757.14 

449 

40775.51 

s^s 

1 0799  5.(^40 

11 

57784.oJ> 

449 

40009.24 

108006.455 

2.157 

13 

5781 1. 01 

449 

40845.1 8 

S66 

108019.285 

2.159 

14 

57837.94 

449 

40877.15 

S66 

108052. 1 22 

2141 

£5 

57064.06 

449 

409 1 1 .08 

S66 

108044.974 

2.145 

57891.78 

449 

40945.04 

$66 

108057.858 

ii4f 

17 

57918.70 

449 

40979.01 

S66 

108070.71 5 

2147 

18 

57945.62 

445 

4101 2.99 

$66 

108085.605 

1149 

19 

37972-55 

4481 

1  4I046-.97 

S66 

108096.504 

iiyi 

20 

57999.44 

448 

L>0  U.97 

S67 

108109.417 

'  ii55 

21 

5802(^.54 

448 

41  114.97 

S67 

1081 22.542 

^iss 

22 

58055.24 

448 

41  148.98 

567 

108155.279 

2.if7 

25 

5  8080.14 

448 

41  I  85.00 

567 

108148.229 

2.1/9 

3  8 107.04 

448 

41217.03 

S67 

1081(^1.191 

ii^i 

^5 

58155.95 

448 

41  1^1.06 

S67 

io8i74.i(>5 

2.164 

2(r 

58160.82 

448 

41285.10 

S67 

108187.1  5  I 

1166 

27 

58187.70 

448 

4I5I9.I5 

S6S 

108200. 1  50 

116% 

28 

58214.59 

448 

41555-21 

S6S 

1082 1  5. 161 

1170 

29 

58241.47 

448 

41587.28 

108226. 1 84 

1171 

3^ 

58268.54 

448) 

4i42i.5<> 

y68 

108259.220' 

1174 

fl 

m. 


0S 


22.Grad. 

» 

Swus  1 

10 

"  1 

I  Q 

StC4tlS 

1 

58195.11 

448 

41455-44 

10815  1.168 

1  i.176 

5  85 11.09 

448 

41489.55 

5681 

108165.5  18 

li 

38548.95 

 448 

41515.63 

fa 

I  08178.40  I 

i.  1178 

34 

38375.81 

448 

41557-74 

108191.485 

2182 

58401.(^7 

448 

41  591.86 

108  504.58  5 

2184 

i£ 

58419. n 

448 

41615.98 

1  108517.691 

2i8dJ 

.37 

58456.39 

447 

41660.1 1 

I  c8  5  50.8 14 

1  2188 

38483.14 

447 

41694.16 

108545.948 

1  2190 

12 

5  85 10.08 

 447 1 

41718.41 

• 



108557.095 

1  ii5Ji 

40 

5855(^.95 

447; 

41762.56 

108570.155 

21^4 

41 

3856-3.77 

44- 1 

41796.75 

S69 

108385.415 

21^6 

±i 

58590.60 

447! 

41850-91 

 57f 

108  3  96.608 

2198 

45 

38677.44 

447' 

41 865.09 

570 

j  108409.804 

2201 

441 

38644.17 

447 

41 899.18 

y-o 

j  108415.015 

220j 

45 

.  38671.10 

41933.48 

 rf 

t  10S456.154 

220f 

4^ 

58697.91 

-147 

570 

1 08449.467 

220^ 

47 

38714.74 

447, 

41001.90 

S70 

108461.71 1 

1109 

48 

58751.56 

 447 

42056.1  5 

_£70 

.108475.970 

221  I 

49 

58778.57 

447, 

42070.36 

571 

1 08489.141 

2215 

50 

58805.18 

447 

'  42 1 04.60 

571 

108501.5 14 

lllS 

£1 

58851.99 

41138.85 

 571 

1085  I  5.819J 

2217 

5^ 

58858.80 

447, 

41175. II 

T7I 

108519. 1 17 

2219 

55 

58885.60 

447 

41107.5  8 

571 

108541.447 

2221 

li 

58911.59 

447 

41141.65 

—121 

108555.780 

2225 

55 

58959.19 

447 

41175.94 

108569. 1 15 

2225- 

58965.98 

44^ 

41510.15 

571 

108581.481 

2227 

57 

 3899^-77 

446 

4^344-5  5 

f7i 

108595.855 

2250 

58 

59019.51 

446 

41578.84 

J7i 

108609.155 

2252 

59 

59046.55 

446 

41415.16 

572- 

108611.650 

2254 

60 

 V 

39075.11 

446 

42447.48 

57ii 

108656.038 

67.  Grad. 


I 


Sxnm 

91576.818 
91565.674 

91551.196 
915 1 1. 011 


3 

5' 

4 

5 
1 

I 

o 
_? 
8 

7 
6 

5 
4 

5 

— H 
l' 


91509.859 
91198.949 
91187.450 


10"  |l      Tingms  ljto_ 


1 8  f  <^  i 

186 ; 


1864 
i8<;7 


141 111. 86| 
141014.65I 
140816.71, 

140619.06 
140451.68, 
140154.57! 


91176.144 

91165.051 

91155-809' 

91141.580; 

91151. 541I 

91110.097] 

91110.974I 

91197.5841 

91186.5  I  5; 


91175.059 

91165.755 
911  51.465 


9II4I.I65 
911  19.856 

911 1 8. 541 
91 107.117 
91095.887 
91084.548 


1868 
1870 
1871 
1871 
1875 

illi' 
187^ 

1877 

i88o 
1881 
1881 

1884 
i88f 


140057.74 
I5984I.18 

159644.90 
159448.89 
159155.16 
159057.69 
158861.501 
158667.581 
_ij^47i.9  5 

15J5178.55 
158084.44 

1 57890.60 


5^88 

5»7J? 
5*74 


1I161 1 19.11 

iIi6i94^-M! 
160765.51'. 


157697.01 
157505.7* 
1575 10.68 


91075.101 
91061.847 
91059.48  5 


1888 
1889 

1890 


1891 

1894 


2571  i7-9> 
156915.40' 

156541.181 

15^549-4^| 
1561 58.01 1 


155966.85 

155775*90 
155585-^4 


5l<if! 
|i47 

J158 

5110 

jill 

31*^7 

5»99, 
5195 

5i8f| 
,,8ol 
JI76 


160580  78 

160598.51] 

160116.54' 


160054.84 
159855.41 
159671.15 


15949^-57 
1595  10.77 
1591  50.45 


158950.57 
158770.58 
158591.07 


15841  1.81 
158151.84 
1^8054.14 


50f4 
50J0 
5^4f 
5040 

5016 

jOllj 

J017 


JOI  J 

J008 
J004 


1999 

1990 


157875-70 
157^^97^55 
157519-^5 


157541*99 
157164.61 
156987.51 


1568  10.69 
156654.1 1 
15^457-57 


156181.76 
156105.99 
155950-47 
R  1 


198^ 
1981 

1221\ 
1971 
1968 

I9f9 
I9f4 
i9fQ 

i94f 
1941 

1931 
1918 
191J 


I 


u 


5» 

23.  Grad. 

Sintu  1 

 --1: 

10"  ' 

Secans  \ 

10" 

i 

J9099.89 
59in»4? 

44^ 

44< 

4148  1 .8ij 
415  i6.l6i 
415^0.51; 

W5 

108649.45  8  ; 
103661.890' 

10S676.5  5  5 

1140 
1141 

4 

5; 
<> 

59180.19 
$9106.95. 

44<i 
44<^ 
44^ 

41584.871 
41619.14 

J7? 
f7; 
 57J 

108689.79  5 
108705.165 
io87i6»746 

1144 
114^ 
1148 

7 
8 

_9 

39160.47 
59187.11 

39513-97 

44<?i 
44<>j 

41688.00 

41721^59 
41756.80 

T7^ 

575 

108750.141 
108745.749 
108757.169 

1150 

1155, 

10 
1 1 

1  3934^-7^ 
!  393^7-45 
i  39394-^9 

446 
4.4^ 
44<J 

41791.11 
41815.65 
41860.05 

574 
574 
574 

108770.801 
108784.548 
108797.906 

1^57 
1159 
116^1 

14 
11 

1  394^0-93 
59447.66 

39474-39 

446^ 

44n 

44^1 

'  4^^94-49 
41918.94 
41965.59 

574 
574 
T74 

10881 1.476 
108815.060 
108858.655 

ii^j 
ii^f 
1167 

16 

i7 
iS 

39501.11 
395^7-83 
1    395  54-55 

44  f 
44  f 
445 

41997.85 
45051.51 
45066.80 

574 
575 
575 

10885 1.164 
108865.885 
108879.519 

1169 
1171 
1173 

19 
10 

it 

39581.16 
59607.98 
59^^34-^8 

44;  j 

44f 

44^ 

45 101.19 

43135-79 
45170.19 

575 
575, 

108895.165 
108906.814 
108910.496 

1176 
1178 
1180 

ii 
il 

59661.59 
59688.09 
39714-79 

44  T 
445 
44  f 

45104.81 

43^39-33 
45175.86 

T75 
T7^| 

108954.180 
108947.877 
108961.586 

1181 

1184 
118^ 

16 
i? 

59741.48 
59768.17 
39794-8^ 

44y 
44J 
44  f 

45508.40 

43342-95 
43377-51 

T7^ 
T7^ 
__57£ 

108975.509 
108989.044 
109002.791 

1188 
1150 
1151 

28 
i9 

30 

59811.55 
59848.23 
59874.91 

445 
445 
44  f 

45412.08 
45446.65 
45481.24 

T76 
T7^ 

109016.552 
109050.525 
109044.1 10 

ii5f 
1157 
119<? 

66.Grad. 


Sivm 


59 
58 
57 

5« 
55 
54 

55 
5^ 
51 

50 
49 

47 

45. 
44 

4J; 
41 

4» 
40 

11 
)« 

i£ 

?5 
}4 

il 

'A 

30. 


910^9.1  l(> 

91017.758 
9ioi6,5  5  j 


91004.9  V9 

91^95-558 
91981.1  50 


91970.735 
91959.309 
9194-^.877!  1906 


10 


185^8 
1S98 


1899 
I9CT 


91936-457  1907 
91914.989  1508 
91915.534' 


91901. 071^  I9II 
91890.600)  Ifll 

91879.1111  lfl4 


91867.634I  ifM 
91856.140  ifU 
91844.658:  ifi8 

91855,118  lfi9 
9181I.61I  Ifio 

9i8io.o8f]  ifii 


91798. 5J1 
91787.01 1 
91775.4^5 


9 1765.906 
9i7fX.54i 
91740.770 


ifij 
19^4 


191 

ifiS 

ifif 


91719.190 
91717.605 
5;  1 706*007 


If  jO 

if  51 
i8jj 


"155394-^3 
155104.69 

155014.81 


10 


iifl 


154815.19 
154655.81' 
154446^, 


254157.871 
154069.18. 
153880.95! 

"153691.871 
155505.051 
X  5  3  3  i7-48| 


i55i50-»7i 

i5i945»*| 
151756.50 


25^5^9-75 
251385-45 
131197.40 


13 101 1 .60 
13 1816x^6 
13 1640.76 

T5I45  5-7I 
151170.91 
15 1086.36 


5i7i|  1 

|I^7  l 
jlf^  1 

jijo  i 

514^1  I, 
JI41  I  1, 
5^37 

I  t 
5M5  ' 

|1^4 

1 110 

5116 

3107  I 

JJOJ  I  I 
JOff '  Ij 

JCfl  P  I 

J087' 


Se(ans 

15  57  55-i» 
15  5  580.11 
155405.48 


155151.01 
15  5056.80 
154S81.84 

154709.15 

254535-71 
154561.55 


154189.61 
154016.94 
253844-55 
155671.58 
155500.48 
153518.83 


251157-44 
25  2986.50 
15181 5.41 


jo8i 
J078 
1074 


1 30901.06 
150718.01 
130554.20 


I  230550.64 
,  230167.51 
l  119984.15 


5070, 
|0<7 

jO<l| 

JOJ4 

J049' 


151644.78 

1151474-40 
'  151504.16 


151154.58 
151964.75 

15 1616.14 

1251457.35 
151188.71 


15 1 1 10.51 

15095  i.i  8 
150784.18 


i  o 

1910 
19g6| 

j.8_97' 

i89j| 
1889! 
i88f; 

18S0 
1876 
1871 

i8<l7 

«illf 

i8ff 
i8yi 
1846 
184» 
i8j8 

18  jO 
i8if 
1811 


1817 
i8lj| 
_i8o9j 
i8of 
1801 
1797 


•3 

23 

.Grad. 

3* 

s>  _ 

Sinm 

|io" 

Tangens 

Secans 

1 

51 

39901.58 

44  r 

455^5-85!  577 

109057.909 

2  jor 

39918. 25 

444 

45550.45 

109071.710 

1505 

55 

39954.91 

444 

43585.04!  ^77 

109085.544 

1505 

54 

39981.58 

444 

S77 

109099. 5S1 

1507 

55 

40008.15 

444 

45  0  54.19 

577 

109 1 1 3.130 

1509 

40034.90 

444 

45  U00.9  5 

577 

109 1 17.091 

.  i5ii 

57 

400(3  i.5(j 

444 

4572.5-57 

577 

io9I40.9<j7 

1514 

58 

40088.11 

444 

4575  O.IZ 

57° 

109154.855 

59 

401 14.8(> 

444 

43791.89 

57° 

1091(^8.755 

1518 

40 

40141.50 

444 

43  817.5(3 

5/'> 

1091 8i.{^()8 

1510 

41 

401(^8.14 

444 

575 

I09i9().594 

ijll 

4^ 

40194.78 

444 

45  o9"-9  5 

575 

109110.533 

1314 

45 

4011 1 .41 

441- 

43931  .(>3 

57« 

109114.485 

251^ 

44 

40148.04 

44+ 

43966.34 

578 

109138.449 

2523^ 

45 

40174.^7 

444 

4.4.00 1 .0  c 

f  7Q 

109151.41(3 

i55i 

4,6 

40301.19^ 

444 

44035.78 

S79 

1091(3(3.41(3 

i555 

47 

40317.91 

444 

44070.51 

S79 

109180.419 

i555 

48 

40554-55 

444 

44105.15 

 579 

109194.435 

i557 

49 

40381.14 

444 

44140.01 

S79 

109308.4(34 

1559 

50 

40407.75 

445 

44174-77 

579 

109311.505 

2541 

li 

40454-5^ 

445 

 44^09-54 

SSo 

10933(^.559 

1544 

5^ 

404^)0. 9(3 

445 

44144.31 

y8o 

1093  50.^i(j 

2546 

55 

40487. 5(^ 

445 

44179.10 

;8o 

1093(^4.707 

2348 

11 

405  i4.i(j 

445 

44313.90 

SSo 

109578.799 

2.550 

55 

40540.75 

445 

44348.71 

;80 

109391.905 

2.552- 

5^ 

405^^7. 54 

445 

44383.51 

y8o 

109407.014 

1554 

57 

40593.95 

445 

44418.34 

f  80 

109411.1 5(3 

i55^ 

58 

40(^10.5  I 

445 

44453.18 

581 

10945  5'5oo 

2-559 

59 

40(^47.09 

445 

44488.01 

581 

109449.457 

2361 

40(^7  3. (j() 

4451 

44511.87 

581 

10946^5.^18 

23<?5 

►0 

1 

a 

i9  ! 
18  . 

£7;' 

x6 

l± 

1? 
11 

II I 

10 

ii 

17! 

16 
11 

^^. 
1 1 

II 

lOj 

_9 
S 
7 

5 
4 


Sinm 


10 


91694.404 

91  681.794 

9^<^7^-^75 

91659.549, 

91647.915! 

91636.175! 

91614.6151 
9161 1.966! 
91601.501 

91  589.618, 

91577.94S; 
9 1 566.159I 


19?^ 
19^-' 

1958 
1940 

1941 
1941 
194J 
^94f 

I94<^ 
1947 
1949 


119801.45 
119618.85 
119456  51 


91554.565 

91541.659 

9M  ;  1-148' 

91519.419 

91507.701 

91495.967 


l9fo 
I9fi| 
I9fii 


91484.114 

91471.474 

91460.7  16 


91448.950 
91457-177 
9^415  59<^ 
91 41 5.607 
9 1 40 1 .8 1  o 
9 1 590.005 

91578.195 
91566.575 
91554-555 


I9f4 
I9f^ 


I9f8( j 
I9f9- 
1960  ' 

19^11, 
I9<^4  I 

19£8  I 

1969 
1^71 
1971 


119154.41 
119071.57 
118890.96 

118790.59 
118518.46 
118  547.58 

118166.95 
117986.5  1 
117806.56 

117616.45 

117449.74 
117167.19 

117088.07 
116909.09 
11^750-55 
1165  5  1 .84 

11^575-57 
116195.55 


10"  1 1  iM I     Secdns    I  Jo2_'  ^ 


04  f 
041 

057 

019 

211 
011 
017 
01  j 


116017.75 
115840.16 
115661.85 

115485-72- 
115  508.85 
115 1 51.11 
114955.80 

114779-^1 
114605.68 


009 

OOf 

001 

997 
99j 
989 
98  f 
981 
977 

975 
970 

9(i6 

961 
9f8 
9f4 

9fO 
946 

111 
939 
954 
9ji 


150616.65 

1791 

i 

1 

150449.15 

1788 

1' 

150181.07 

i78f' 

I' 

150115.15 

1780 

I 

149948-47 

177^' 

r 

149781.04 

17"! 

"7 

14961 5.86 

1768 

149449.91 

1764 

149184.11 

1760 

1491 18.74 

i7f^l 

I 

148955.51 

I7fi| 

1 

1  , 

148788.54 

1748 

1 

1 

148615.80 

1744| 

, 

148459.19 

1740| 

148195.05 

17?^ 

1481 5  i.oo 

1731; 

147967.11 

171« 

1 

147805.66 

1 

1-14 

147640.54 

1710 

147477-1^^ 

1  *7'^', 

147514.41 

1711 

1471 5 1.81 

1709! 

146989.45 

i70fj 

146817.19 

j,7_oi| 

1^665.58 

1697 

146505.71 

1693' 

146^41^17 

1461  8  i.c6 

1685 

n 

146010.08 

2^81. 

1; 

145859-55 

167-' 

24.  Grad. 

3' 
& 

Sintis 

it 

10 

I 

40700.24 

445 

44557.75 

y8i.4 

109477.811 

i5^f 

1 

4072(^.80 

445 

44592.(^0 

y8i.i 

109492.007 

15^7 

40755-57 

445 

44(^27.47 

f8r^ 

10950^?. 2 1 7 

i5^^ 

4 

40779.95 

445 

44(3(^2. 5(^ 

109520.459 

5 

40806^.49 

445; 

44<^97.2(^ 

109554.(^74 

^574 

G 

40855.05 

445  ' 

^  4475^-1^ 

f82.8 

109548.922 

117^ 

7 

40859.(30 

441 

447(^7.08 

f  81.0 

1095(^5.185 

1578 

8 

4088(^.15 

441' 

44802.00 

109577.457 
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ij4f 

108560.59 
108404.86 
108149.55 

'-f94 
if9i 
1^X8 

M84 

if7i 
1^69 

251195.15 
151154.90 
15 1014.86 

1339 
133^ 
1333 

1319 
131^ 

13M 

108094.58 
107959.41 
107784.65 

150875.011 

i50755-3  5 
150595.88 

107650.07 

107475.67 
107511.46 

150456.60 

150517.51 
1  150178.60 

1310 
1317 
1314 

107167.45 
207015.59 
106859.95 

150059.88 
229901.54 
119761.99 

1311 
1308 
ijoy 

l>OI 

^198 

119  y 
1191 
1189 
1186 

106706.46 
106555.18 

106400.08 

iff7 
iff5 

iffo 

if47 
*f44 
1T4I 

1  119614.85 
119486.85 
1  219549.06 

106147.16 
106094.41 
105941.87 

105789.50 
105637.31 

205485-5» 

105555.49 
105181.84 
105050.58 

219111.45 
229074.05 
218956.79 

in8 

ifH 

— ilii 

ifi9 
If  16 
l  ifi3 

118799.74 
118661.86 
118516.18 

1185 
1180 
1177 

j  118589.67 
1  118155.54 

;|       118  I  I  7.IC 

1  1174 
1  1171 

'  ii^S 

1                         26.  Cjrrad- 

p 

1 ;  Swus 

10 

// 
10 

1 1  Secans 

/f 
10 

1 

!  438(^5.26 

45  <i 

48809.27 

600 

111275.98^ 

y  16)^ 

1 

458^9.40 

48845.50 

600 

1 1 1  291.792 

16^6 

-i 

i  439M'53 

48881.35 

601 

1 1 1 507.61 1 

t6^S 

1  4 

;  43941.66 

45  f 

48917.37 

601 

m  3^3-44^ 

z6^o 

5 

:  439^7-79 

45  f 

48955.43 

601 

111539.293 

1^43 

"6 

;  43993-9^ 

45  f 

48989.49 

601 

H1355.155 

l(^4f 

7 

j  44010.04 

45  f 

601 

\  1 1 1 571.05  I 

1647 

8 

j  4404^-15 

45  f 

49061.65 

6ci 

1 1 1 5  86.920 

l6^o 

!  44072.27 

45  f 

49097.75 

6oi 

1 1 1402.825 

lO 

1  44098.38 

45  f 

49155.86 

6oz 

1 1 1418.741 

i^f4 

1 1 

j  441^4-48 

45  f  ' 

49169.97 

601 

II  1454.675 

16^7 

I  2 

'  44MQ'5^ 

45  f: 

49206.10 

60 1 

1 1 1450.618 

i6f9 

15 

44176.68 

45  T 

49242.24 

60  i 

1 1 1466.578 

1661 

44202.78 

45  f 

49278.58 

6oz 

1 1 1482.55  1 

1664. 

15 

44228.87 

45? 

49514.54 

60^ 

111498.559 

1666 

16 

44254.96 

45  f 

49550.71 

60  j 

II  1514.540 

166S 

1/ 

44281.04 

45  f 

49586.89 

II 15  50.556 

1671 

I  0 

44507.12 

45  f 

49425.08 

60$ 

111546.585 

1673 

44333-19 

45  f 

49459.28 

60^ 

1 1 1 562.629 

i^7f 

20 

44359-^7 

454 

49495-49 

604 

111578.686 

1678 

2  I 

____  • 

44385-33 

454 

49531.71 

604. 

II  1594.758 

1680 

22 

44411.40 

454 

495^7.94 

604. 

1 1 1610.844 

16S1 

^3 

44457.46 

454 

49604.18 

604. 

1 1 1626.944 

i68j 

il 

44465.52 

454 

49640.45 

604' 

1 1 1 645.058 

1^87 

^5 

44489.57 

454 

49^7^-(^9 

^04 

1 1 1659. 1 86 

16S9 

2^ 

44515.62 

454 

4971^.97 

60  f 

1 1 1675.528 

1691 

2.7 

454 

49749-^5 

60  f 

1 1 1691.48  j 

1694 

28 

44567.71 

454 

49785.54 

60  s 

111707.^55 

1696 

^9 

44595-75 

454 

498^1.85 

60S 

II  1723.840 

1699 

30 

44619.78 

454 

49858.16 

60  f 

1 1 1740.058 

1701 

6\Grad. 


StrtHf 


59 

^8 


89866.649I 
89855.886I 
^84Ui£5] 
89S18.;  57 
89815.551 
89801.758 


39 


10 

1116 
1118 

1119 


104^79.1  o 


SiidfiS 


II 50 
1151 


89789.956 
897-^7.148 

897-^4-5)^  

89751.5081  1138 

89758.676.  11S9[ 

89715.857I  1140 

89711.990  1141 

89700.156  i!4» 

89^87.174  ^'44 

89674.405'  ll4f 

89661.518^  114^ 

^48.645  1148 

611.851 

69609.944  -  •  - 
S9597.019 

;  5  84.10^- 

•-:> 
;  545.19; 


loi"  iS.oo 

-.o8| 

ij^.416.54 

104175.7^, 

104115.40! 

1>  f 

105975.19 

105815.1- 

105675-5- 

105  515.6  ^ 

105  576.1  > 

105 116.8  5 1 

105077.69 

1484. 

101918.^ 

1481 

101779.94 

14^9! 

10165 1.5  5 

147^1 

101481.89 

1473  • 

1015  54.61 

14-0^ 

1  311 86.5  5 

14<^7 

:  ^1058.61 

14^4 

131890.88 

14^1 

:  -  1  -.1 ; . ;  I 

4ff 

14(1 

101  501.64 

1  i4r" 

31154-77 

144; 

101008.06 

144-« 

^--^<6i.55 

i44- 

1 5.1(3 

►  145^^ 

117981.14. 

liof 

11784^  ..;6< 

ll6i 

•  '-  f ' 

ii7574-V), 

-  -  > 

ii7459.ii| 

llf ' 

117  504.1 5' 

11  f 

117169.17 

tir 

--7054-57 

114 

116900.05 

1141 

116765.71 

113^ 

116651.55 

11 -.f 

116497.5^ 

11  u 

116565.75 

1119 

116150.1 1 

1116 

116096.67 

111? 

115965.59 

IIIC 

115850.19 

11x7 

115697.56 

1114 

115  564.61 

111 1 

115451.04 

1108 

115199.64 

llOf 

ii5i67.<^ 

110} 

115055.^5 

1100 

114905.48 

119:- 

114771.78 

1194 

114640.14 

1I9I 

114508.89 

1IS8 

114577.70 

il8f 

114146  69 

1181 

1 1  '  i'i  5.8^ 

ii8c 

5  1 
5' 

li\ 
M. 

;43:r 
44' 

'  .o 
•  501 

■  lii 

53; 

ii 
55 
5« 
57 

58 
59 
60 


26.Grad. 


44-45'i^i 
44(571.84; 

44697.06 


447I5.3S 

44749-.90 
44775.91^ 


10 

45  + 
454  I 
454 


454 
454 
45  5 


44801.91 
4482.7.92 
44^)3-9^ 
44879.91 
44905.91 
4493  1 .90 


455 
455 
45  5 


44983.871 
45009.8*41 

45035.82- 
450(^1 .79 
45^^7-7  5" 
45113.72 
45139.^7 
4516-5.(^3 


455 
455 

All 
435 
455 
455 


Tangens  to' 


49»94*49, 
499  3  0.82 
499(^7.17' 


50003.52 
5003  9.89  ■ 


5011  2.6(> 

50l49%o(> 
50185.47 


455 
45  5 
^45j 

453 
45  5 
4?5 


4^191.58 

45  5 
45^43-47 


45^ 
451 
452. 


452(^9.41 

45^95-35 
4552:1.18 

45347-ii 
45  573-U 
45399-^5 


432- 
451 
45^ 


45i 


43X, 
4511 


50221.89 
50258.32 

50331.11 
503^7.(^7 
50404-^  5 
50440.(^5 
50477.13 
50^3.65 


50550.15 
5058^.6» 
50^23.22 


50(^59.77 
50732.90 


507(^9.48 
5080^.07 
50842.67 

50879. 2S 
50915.91 
50952.54 


C06 
CoC^ 

606 
606 
606 

607 

dOJ 

doy 
607 
607 
6oy 

608 
6o8 
<;o8 

<;o8j 
«08 1 

<Jo8| 

609 
^o^ 
609 

609 
^09 

dlO 

610 
610 
610 
610 
610 
611 


Secans 

1756.1511 
1772.478, 
1 788.720! 


1804.975 
1 821.244 

1857.5^9 


1853.827 
1 87041 3 9 
1886.465 


1 902. 8o(? 
1919.1(^1 
1935.550 


1951.914 
1968.5 1 1 
1984.723 


2001. 1 50 
2017.590 
2034.045 


2050.515 
2083.496 


2100.008 
2116.535 
2i  3  3.07(r 


1149.^3 1 
11^6.261 
2181.785 


2199.383 
211 5.996 

22  3  2.<>24 


IQ 

1704 
170^' 
1708 


171I 

^715 
i7if 


1718 
2710 
172.1 


172  f 
1717 
2750 


1751' 
i734 

1757" 


i75^ 
1741 

1744 


1746 

1749 
27fr 


17^6 
i7fg 


17^1 

17^3 

176  s 


1768 
1770 
1773 


9 


ii 


di.  Grad. 


Sinm 


i.6  i 

4J 

"•"t 

II 

10 

^9 
1$ 

11' 

-i  I 

10 

i  S 

7l 
6 

5 
4 

J 

2 
I 

©i 


89480.45} 
89467.461 

89441-458 
89418.445 
8941  5.414 


89401.595 
895S9.559 
8957^^.515 


89565.164! 
89550.105! 
^9^M'i  59  , 
89514.065' 
89510.985' 
89197.894» 


89184.798  i 
89171.694 
89158. 581I 


89145.4^51 
89151.55^1 
89119.101 1 

89106.059I 
89191.910! 


,0"  1 

'o    1  . 

1 1^4 

1004 1 1*9  5 

143  5 

100177.1 0 

14  jo! 

1167 

1001 3 1 .41 

14x7 

9  t  aft  1 
*  1  po  1 

1  0008  c  .00 ' 

1414' 

1 1 65 ' 

1  0084.0. <6 1 

1411 

1171! 

199695.59! 

1418 

1 

1171 

100  4.0  c .  c  4 

141 5 

1174 

1  99160.87 

1401' 

1 

*  •  y  D 

1  QO  I  1  6.^7 

1407 1 

II77 

198904.71 

1404! 

1178 

198817.87 

1401 

— TiSo 

I  10868^.87 

1599! 

1I8I 

1  198540.05 

11 81 

i  198596.56 

1185 

198151. 8<; 

1591' 

1  198109.51 

1588 

ll8^ 

1  1979^^-55 

11S8 

1  197815.54 

118^ 

197680.50 

!  i?8oj 

llfO 

i  197557.^^ 

m7' 

1191 

1  197595-51 

^5^4 

1191 

,  19715^-9^ 

119) 

'  197110.77 

89166.588 
89155.416 
89140.157 


891 17.049 

89115.855 

89IC0.651 


ii9y 
1196 

1197  ' 

1100  ' 

1101  I 


1  96968.74 
196816.88 
196685.18 

196545 .64 
196401.17 
196161.05 


1  ?  ^  I ! 


ijf8 

15  J*^ 


Secdfis  I 

115985.171 
113854.671 

115714-551 


lO^ 

1177 
1174 
1171 


ii3594-i9| 
115464.10. 

ii5  5  54i5j| 


115104.75! 
115075.16 
111945.95! 


ll^H 

llCif 
IH  L 
1:60 
lip 


111  180.16 
IIM  55.18 

1 1 1016.57 


110899.71 

110775-^5 

110646.91 


110510.75 
XIO594.76 
110168.9}' 


11181^.81 
111687.85 
11155^.05 

1!  f  I 
1143 

114'« 

111450.59 

111301.91 
111175.61 

1M'> 
1140 

lljT 

111045.48 

111917. 5» 

111789.71 

1^54 
t1|i 

H19 

111661.07 
111 5  54.60 
111407.50 

iii<( 
ili> 
iiii 

III8 

iiM 
II 11 


II 10 

11071 

1104 


iioi 
1099 
t09^ 


?! 

»5. 

^                       ^7.  Grad. 

J_! 

Stnm  1 

10"  1 

Tan^ens 

10"  1 

Seians 

10" 

"7! 

45424.97 

452. 1 

50989.19 

I  I  2249.2()(> 

2-77^ 

i ' 

45450.88 

45V 

5  1025.85 

611 

I  I  22(^5.922 

2  i 
 7_ 

4547(^.79 

J42i' 

5  1061.^  2 

I  1 

I  12282.592 

'  1780' 

45501.69 

.  431' 

5  1099.1  9 

1 1  2290.277 

1781 

5 

45528.59 

431 

51135-88 

,  1 

I  12515.977 

1  iysr- 

,455  54-49 

43-' 

51172.^8 

.   ii  25  5  2.(>9i 

^787 

/ 

1    45580. 38^ 

43- 

5  1 209.^5 

611 1 

112  ?  4.0.4.20 

1789' 

45^0(^.271 

451 

5 1 246.02 

1 11^66, 

o 

1  45^>32.i6; 

451 

51281.75 

1  112382.910 

1  i794 

I  o 

45658.04^ 

451 

5 1 5 19.50 

611 

1 

112;  00.6^02 

1797 

*•  /y  / 

J  J 

;  45^^5*92. 

431' 

5135(^.25 

^13! 

I  I  241(^.479 

1799 

I  2 

.45709-79 

4?i 

51395.02 

I  12455,280 

i8oi 

T  5 

,  45755.6^ 

43  I  1 

.  51429.80 

613 

I  1 1  j.  c 0.00  f 

1804 

^4 

!  457<^i-5J 

431  1 

5i4<^.6.58 

1  I  2466.92(^ 

iSo^ 

T  C 

45787.59 

431 

5^03-38 

6.13 

I  12485.770 

1809 

T  ^ 

,  45^M-^5 

431  1 

5  1 540.1 9 

6I4I 

1 1  2500.^ 5^) 

18 1 1 

T  -T 

^  7 

1  45839.10 

451  i 

51577.02 

^I4i 

1 12517.504 

1814 

l8 

1  458(^4.95 

451' 

51(^15.85 

;  ^I4| 

1 12554.592 

1816 

1 9 

'  45890.80 

431  1 

5  \  G^o.G() 

<>i4j 

I  I2CCI.20C 

1819 

20 

1  4591^-^4 

431 

51687.55 

614, 

1 1 2568.21 3 

1811 

2  I 

i  45942.48 

431 

51724.41 

614 

II2585.I45 

i8i| 

22 

i  459^8.32 

431  1 

5  1761.29 

6lf 

1 1  2^02.092 

i8i6 

3-5 

1  45994-^5 

430 

51798.18 

1 1  2(j  19.05  5 

1818 

M; 

46019.98 

430 

51835.08 

1 12656.052 

1S31 

^5 

46045.80 

430 

51871.99 

1  112655.020 

1835 

2(^ 

4(^071.62 

430; 

5 1908.91 

1  II2(?70.02^ 

2.7 

4(^097.44 

430 

51945.84 

1  ii2687.04(> 

■  1858 

28 

1  4^i^3-^5 

430 

'51982.78 

j     II  2704.081 

2841 

4()i49.o(> 

430 

52019.74 

616 

112721.150 

1843 

•50 

1  4^i74.8(> 

430 

5205<j.7o 

616 

112758.195 

284f 

i 


62.Grad. 


3  ' 

59 
5« 

IZ 

55 

ii 
55 
5^ 

5<^ 
49 

47 

4- 

44 

45 

li 
40  I 

59 

ii 
55 
54 
ji 

5i, 

51 

50 


5.n'«  I 

89087.44J. 

89074.111 

89061.CO0 

S  9047  »7^^ 
89054.5^^ 
89011.180 


b.8981.4^ 
SSt;6S.ii  ^ 

8894i.6;7 


88918.557 
8801  ^.019 

i.TM 
b^;>oS.59i 
SSS-^o6i 

:  ,713 

6  ^  048.578.1 

88855.015 

88811.665 

"88808.1971 
88794.911  , 
887^1.558. 

"88768.148  ' 
88754.750 

8874''545 
88717.951 
88714,5  1 1 
88701.085 


H 
10 

10'  M 

I  96  1 10.00 

1  95979.10 

^147, i 

M44 

1  95697.80 

1 

195557.59 

i540j 

195417.15 

xn^i 

:  05177-04 

1J54. 

.95157.11 

155»; 

1  194997.53 

I5i8.j 

:ii5 

194857.71 

1 

iiif 

194718.16;  iji) 

1116 

194578.96 

i?ii 

111" 

194459.81 

1     1 )  1 8 

iiiii 

194500.85 

lllC 

i  194161.00 

1)1) 

IIII 

194015.55 

I)IO 

IIII 

195884.81 

III) 

>9574^-45 

!      1  ?Of 

.Sf(40f 


110145.16 
110017.75 
119891.40 


119767.11 
11  9641.19 

LllliZiLi 
219591.61 

1 1 9168.08 

119145.70 


iiif 
iii^ 

iii 

1118 

IljC 

ii;i 


119019.47 
118895.41 
118771.50 


10 

icj^5 
109 1 
108S 

icSf 
1083 
1080 

IC77 
107  f 
1071 

1067 
1064 


118647.75 
118514.17 
11  S4OO.74 

\i8i77.4^' 
118L54.55 
118051.^9 


106 1 
IC59 
lov6 

lon 

lop 

•1048 


1 95608.15 
19  5470.10 1 
19555^-51' 


1151 

11551 
11  )f 

II)6| 

11571 
li)8> 


i95»94-57, 
195056.98 

191781.18' 
1 91645.16 
1 91508.1 9 

191571.5^ 
191154.71 
1^1098.11 


117908.59 

1046 

IICO, 

117785.94 

1045 

1197 

117665.46 

1040 

117541.11 

1C38 

II9I 

117418.95 

lOjf 

I1S9 

117196.95 

lO)) 

iii>7 

117175.06 

IGjO 

1184 

117055.55 

ICI7 

1181 

11695  1.80 

lOIf 

1179 

II6810.4O 

lOIX 

1177 

116689.1  5 

lOtO 

ii7f 

116568.06 

IOI7 

27. 

Grad. 

Sinus 

10" 

Tdngms 

10" 

1 1  Secans 

10'' 

4{>  100.^6 

450 

1  51095.(^8 

1 1  27t  f«i74 

\  184« 

4<>i  1(^.46 

51150.^7 

(Ji7 

112772.5(57 

i8fO 

53 

4(^152.15 

450 

511(57.(^7 

112789.475 

i8f5 

54 

4(^178.04 

4jo 

52204.68 

617 

j  11280(^.599 

i8ff 

3? 

415503.82 

4^0 

52241.70 

617 

1  11^825.757 

i8fS 

4(^5  19.^0 

-—112 

5^^7874 

6iy 

1  112840.889 

i86o 

57! 

4^355-38 

1 

52515.78 

617 

1 1  28t8.oc7 

i8^| 

58 

4  (^  5  8 1 . 1  5 

i  4^9 

52552.84 

6ii 

112875.259 

i8^f 

39 

4^^40(^.92 

52589.90 

61S 

1 128^2.45^ 

18(^8 

40 

4^^451.(^9 

419 

5242(5.98 

6iS 

1  I  2909.(»48 

1870 

4(^458.45 

419 

524^^4.07 

6\S 

1  I  25> 2(5.874 

1871 

"  /  5 

li 

4(5484.10 

,  419 

52501.17 

 618 

1  I  2944.1  I(^ 

i87r 

43 

4(^509.96^ 

419 

52558.29 

61^ 

1877 

44 

4(^555.71 

4191' 

5^575-41 

61$ 

112978.(545 

1880 

45 

4(^5^1.45 

 4J;9| 

52^12.54 

61^ 

112995.929 

1881 

4^ 

4(^587.19 

419  I 

1 

52^49.^9 

619  ■ 

1 1  501  5.229 

i88j" 

47 

4(5(^11.95 

4^9, 

1 

52^^8(^.85 

619^ 

115050.545 

1887 

1! 

4(^tr5  8.(>(^ 

419; 
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48149.87 
48175.37 

41  f 
4if 
4if 

54899.75 

54957.59 
54975.46 

651 

6^1 

1 14078.85  5 
114097.059 
1 1 411  5.500 

3037 
3035^ 
3041 

48200. 8(? 
48226^.34 
4^5 1.82 
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174» 

V  , 


29.Grad. 

1 

10 

1 0 

10 

31 

41^ 

1 14914.471 

5if4 

49291.98 

56(354.10 

6^0 

114933.404.  5if7 

3_5 

49318.19 

411 

5^^92-53 

6^1 

I  14.0  ?  1.^  ?  ^ 

5  i<>o 

34 

49343-59 

56730.98 

641 

1  1  497  1.^10 

5  ^  <>  2 

35 

49368.89 

411 

56769.44 

^41 

I  14990.299 

5  i<?f 

ii 

49394-^9 

412 

56807.9 1 

6^1 

I  I  5009.196 

5 1^8 

37 

49419.48 

411 

56846.39 

6^1 

I   I  5010.  30^, 

5 

38 

494447<^ 

4111' 

56884.88 

1 1 C047.;  z  8 

5 17? 

39 

49470.05 

421. 

56913.39 

I  I  SO66.383 

40 

49495.3-1 

421  j 

I  15055.445 

517^ 

41 

495 10.(30 

421: 

57000.45 

64.1 

I  I  C  I  04.  f  12 

5 18I 

li: 

49545.87 

 421' 

57038.99 

645 

1 1  c  I  2.3.61  C 

J       J  j 

43 

49571.13 

421 

57077.55 

645 

1  1  C  1  A  ^    "7  'y  A 

1  1  j  14^.7^4 

5^0» 

44 

4959(^.39 

1 

421 1 

571 1^.11 

<^45 

I  I  5  161.850 

518^ 

45 

4961 1  .(^5 

421 1 

57^54.71 

<?45 

-i  I  n  80.991 

5  I91 

4^ 

49(^4(3.90 

57193-31 

645 

51^4 

47 

49(^71.15 

421 

57131-92. 

644 

II5II9.313 

5197 

49(^97.40 

1 

421 

57170.54 

644 

II5138.5II 

5200 

49 

49711.(34 

421 

57309.18 

(^44 

II5I57.718 

3202 

50 

49747.87 

421 

57347-82 

644 

I  15176.941 

52CJ; 

£i 

49773-^0 

420' 

57386.49 

^44 

II5I96.I79 

520S 

49798.33 

420 

64f 

115315-434 

52II 

55 

49813.55 

420 

574^3-85 

64f, 

115334.704 

52-15 

54 

49848.77 

420' 

57501^55 

115353.991 

52I(^ 

49875-99 

42® 

57541.2.6 

^4y 

115373.194 

521^ 

49899.10 

420 

57579-99 

64^ 

II539I.6I4 

5221 

57 

 ±221±il 

420 

57618.73 

(f4(; 

II  541  1.949 

5ii4 

58 

49949.(^1 

420 

57^57.48 

64^ 

II543I.3OI 

51^7 

59 

49974.81 

420 

57(^9^-^5 

^46 

1 1  ^\<^o,66() 

5250 

50000.00 

420 

577^5-^5 

115470.054 

525V 

<fo.Giad. 


§  - 

Smm  \ 

10 

10" 

87011.141 

1588 

176619.50 

1997 

iS 

87005.907 

176509.71 

I99J 

86991.564 

1591I 

176590.07 

I99J 

i6 

86978.11  5 

ij9i 

176170.5  5 

IS 

j 

86965.857 

1761  5  I.i  1 

1. 

M 

86949.495 

17605 1.8  5 

1982 

869  M.i  1 1 

175911.67 

I98T 

1 11 

86910.741 

175795.61 

1985 

11 1 

86906.555 

175^74-70 

10 

86891.961 

1399 

17555590 

19-9 

19 

86877.560 

1403 

175457. 

18 

86865.151 

1401 

1755 18.66 

19-^f 

;  86848.755 

1405 

175 100.15 

1975 

16 

j  86854.511 

i 

14:?  4; 

17508 1. 91 

1971 

M 

i  86819.881 

1406' 

174965.71 

1969 

1  86805.445 

i407| 

174845.64 

86790.998 

X408 

1 

174717.^^ 

I96y 

1 1 

86775.545 

140^ 

174609.84 

I9M 

I  I 

86761.085 

1411 

174491. 1 5 

1961 

10 

86747  <^>8 

174574-55 

19^9 

9 

86755.145 

141 J 

174157.05 

8 

86718.661 

1414 

174159.69 

I9f  f 

7 

86704.171 

I4lf 

174011.45 

1915 

866S9.675 

1417 

'75905-55 

i9n 

5 

86675.171 

1418 

1757^^8.55 

1949 

*4 

86660.659 

1419 

175671.44 

1947 

_3 

86645.14I 

1410 

'75  5  54-^7 

I94f 

1 

"8665  1.675 

1411 

175458.05 

I94j 

.  I 

86617.081 

*4iJ 

175511.49 

194I 

0 

86501.545 

1414' 

1  175105.08 

1939 

101971.86 
101868.65 
101764.55 


101660.56 
-J1556.70 
101451.97 


101549.57 
101145.89 

101141.55 


101059.19 
10 1 956.17 
101855.18 


101730.5 1 
101617.56 
101514.94 

101411.45 
101  510.05 
101 117.79 
101 1 1  5.64 
loioi  5.61 
10091 1.71 
100809.94 
100708. iS 
100606.74 


100505.5 1 
IC0404.01 
100501.85 


iooioi.77 
1001 00.85 

20CCC0.00 


738 
73<^ 

111 
731 
730 
718 

716 
714 
711 

710 
718 

714 

7IJ- 
701 
708 
70< 
704 
701 
7C0 
(^98 

696 
^93 
£91 

^90 
A88 
^86 


684 
^81 


l 

1                     30.  Grad. 

10" 

-  — 

Tamens 

 A  

10 

1  Stcans 

U 

\  10 

I 

^ooi^*^  9 

410 

57775-^i 

^47 

1  3  

1 15489.45 

2 

50050.57 

410 

5751  2.6  2 

647 

I  15505.57 

3 

V007?.Cf 

4.10 

c 78  c  X  .44 

I  I  c  c  28. 

?14 

4 

501  00.73 

410 

57890.27 

(?47 

1^5547.75 

5 

501  Z  \  *yu 

410 

57929.1  I 

648 

1 1 5567.22 

6 

?oi  ?  1 .07 

c  706^7.07 
)  /  y  ^  /  *y  / 

1 1 5  5  86.70 

7 

501  7^.14 

415? 

5  0006.04 

648 

I  I  5606.20 

Q 
0 

419 

58045.75 

648 

1 1 5625.72 

5ir 

f  0226.C  C 

58084.62 

^48 

1 1  c 6± c .2  c 

99  /C 

lO 

50251 .70 

419 

58125.55 

649 

115664.79 

3i(J 

1 1 

419 

5  8 1 62.45 

^49 

I  I  5604.5  6 

5itf 

1 1 

co;o  1 .00 

C82OI.;  Q 

j       ^  j  y 

"4>' 

I  I  C  70  2  .Ci± 

15 

50327.15 

419 

58240.54 

^49 

115713.54 

505  52.27 

419 

5  5279.50 

^49 

^M745-i:r 

11 

C  0  ^  7  7 .4.0 
j^  j  /  /  '^t^ 

c8;  18.28 

^  50 

1 1 C762.  78 

16 

50402.5  2 

419 

55557.26 

^50, 

115782.45 

 V 

17 

j  vJ4i/.04 

419 

)  0  ^  9".i7 

^50 

II  5801. 09 

J18 

I  0 

CO4.C  2.76 
J      ^  J  / 

4.1«) 

c84;c.28 

^50' 

II  C  8 1 1  77 

•  4  9 

'9 

50477.87 

418 

5^474-3  I 

I  15841.46 

51» 

COCni.08 

410 

'       C  8  f  T  2  2  f 

TTrfi/TT  rfi 
115  06  I  .1  0 

1 1 

50518.09 

418 

58552.41 

II5880.9I 

5i5> 

11 

50555.19 

418 

58591.47 

I  I  5900.65 

5*9 

^3 

50578.28 

4IS 

58650.56 

I  I  5920.41 

530 

£4 

50605.58 

418 

«fij 

115940.19 

 5J2 

^5 

50628.46 

58708.76 

115959.99 

550 

26 

50655.55 

418 

58747.88 

^52! 

115979.80 

550^ 

2-7 

50678.65 

58787-01 

115999.65 

 5J1 

i8 

50705.70 

418 

58826.16 

I  16019.47 

551 

50718.77 

418 

58865.55 

116059.55 

551 

50755.84 

4I8I 

58904.50 

I  16059.21 

5ii 

SQ.Grad. 

Stnm  1 

10'  1 

10 

0" 

>' 

86587.991 

175088.78 

199899.19 

1678 

S  ^ 

^6575-44 

1  71971.60 

1956 

199798.70 

1676 

57 

065  5  o,o7  1 

I  718  56.^4 

1954 

I 99^9-^ 

l(?74 

86544-^ 

I7I74O.6O 

I9ii 

0  0 

199597.88 

S6  5 19.7 

171614.77 

1950 

199497.64 

I'»70 

I  5.14 

1  7i  ^09. u) 

T  0  ^  X 
19X0 

I  00Z07-C  2 

I  A68 

S650O.5  5  i 

14? 

171395-45 

199197.51 

1666 

86485.95 

14  ? 

171177-97 

1914' 

.  l^^I^^.^J^ 

1^64 

51 

^647  1.54 

I  j 

199U97.0/ 

'  86456.-^; 

i44 

171047.56 

I9IC 

198998.11 



8644I.I  I 

144 

171951.11 

1  198898.69 

j      5041,. 40 

i44 

l"»lSl7-10 

T  0  T  <C  ' 

1  V  I  0  1 

1       li)  8700. 17 

— Lll 

'  86411.84 

144 

171701.50 

19x4, 

198699.97 

16^4 

86;98.io 

i44 

171587.51 

I9I1 

1 

1  190600.00 

1^51 

±i 

5050^.^5 

2-44 

* 7  *4/  7 

1 9 1 0 , 

io8coi.7i 

1 6  f  0 

86568.89 

144 

171558.17 

1909| 

1  98401.76 

1648 

45 

86554.15 

144 

171145.81 

19071 

198505.95 

1646 

41 

8^559'55 

i4f 

171119.49 

I90f 

I  9  810  5.10 

I  r 

41I 

86514.87 

i4y 

I7101 5.17 

1903 

1981  06.5  9 

164J 

86  5 1  o.i  9 

»45 

170901.16 

1901 

1 y  0  uu  0 . 1  u 

I64I 

86195.49 

1  *4f 

170787.17 

1899 

197909.71 

I6j9 

86180.79 

1  -4f 

170673.19 

1897 

I9781 1.46 

1637 

86166.08 

1  ^4f 

170559-53 

I89f 

I  197713-5» 

X65f 

86151.^- 

i4f 

170445.87 

1893 

1  197615.17 

165} 

86156. 

70551.33 

1891 

1  »975'7.55 

1631 

i34 

86111. 

:70ii8.90j  189.- 

'  '97419-54 

1619 

lii 

!  86107.. 

!  70  105.5  9 

I  1S88 

.  19^311-^^5 

1617 

5i 

86191.45 

14'' 

1  197114.16 

I6t6 

51 

86177.68 

146 

i88f 

1  197116.80 

1614 

50 

S6161.91 

146 

188) 

1  197019.44 

1611 

X 


2, 

3o.Gracf. 

S' 

Sititis 

10 

1  SCCAtlS 

II 
10 

5' 

50778.90 



58943.(^9 

I  10079.10 

5  080  3. 9  5^ 

58982.89 

I  I  (5O99.O2 

552^ 

11 

50819.01 

59022.1  I 

!  ff4 

11611  8.94 

34.1 

508  ^^.06 

4^7 

590^^1.34 

<if4 

11(^138.89 

551 

50879.10 

417 

59 100.58 

^f4 

11(^158.85 

l£i 

50904.14 

417 

59139.83 

1  £r4 

I  i(ji78.83 

50929.1 8 

417 

59179.10 

11(3198.82 

38 

50954.21 

417 

59218.39 

1 1(^218.83 

354 

59 

50979.24 

417 

 59^57-^8 

iLl 

1 1(^258. 8(> 

1  554 

40 

5  1 004.2^ 

417 

59i9<^-99 

1 1(^258.91 

554 

5  1 029.28 

417 

5933(^.32 

6s6 

11(^278.97 

55f 

41 

51054.29 

_tiz 

59375-^5 

6^6 

.11^299.05 

 55_r 

45 

5  1079.30 

417 

59415.01 

6s6 

1 16^1^,14^ 

55r 

44 

5  1 104.3  ^ 

417 

59454-37 

6j6 

11(^539.25 

55r 

45 

51129.31 

417 

59493-75 

6s6 

11(^359.38 

55^ 

46 

51154.30 

417 

59533-14 

11(5579.53 

55^ 

47 

51179.30 

41^ 

5957^-54 

6S7 

11(^599.(^9 

55^ 

48 

5  1 204.29 

59(> 1 1 .9<j 

^S7 

1 1(3419.87 

55^ 

49 

5 1225?. 27 

4i<> 

59(^51.40 

^S7 

1 1  (J440.07 

557 

5'5 

51254.25 

416 

55^(^90.84 

6sB 

1 1(^4(30.28 

557 

51 

51279.22 

416 

59750.30 

6sS 

1 1(3480.5  I 

557 

5* 

5 1 304.20 

4.16 

597(^9.78 

6sS 

I  1(3  500.7(3 

558 

55 

51  329.i(? 

419 

59809. 2^ 

6sS 

I  1(3521.02 

558 

ii 

51354.12 

416 

_  59848.7(J 

6sS 

1  1(3541.30 

558 

55 

51379.08 

416 

59888.2^ 

6S9 

I  1(^5(31.60 

558 

56 

5  1404.04 

416 

59927.81 

^S9 

1  1(3581.91 

57 

5 1428. 99 

416 

599<^7.3  5 

^S9\ 

1  1  6601,1^ 

S39 

58 

5H53-93 

4161 

6^ooo(>.9  ^ 

6S9 

1  1  (^  (322. 59 

539 

59 

51478.87 

4ieJ, 

^004^.48 

1  16642.9(3 

540 

1  5M03-8I 

41^1 

^oo8(?.o(j 

660 

1  16663.34 

340 

59.Grad. 


3 

CiiiMi 

"  1 

10'  1 

10' 

8^148.1  5 

169655.44 

1880  1 

1  9695  1.10 

1610 

:^ 

86IH-57 

I  69  ^40.68 

18-9 

196855.07 

x6i8 

861 18.59 

14^ 

1 69418.04 

1877  i 

1  907  5  o.«->  5 

1616 

^<Si05.8o 

1*7 

169515.50 

i87f 

1 96641 .1 4 

1614 

8<>o89.oi 

147 

169105.08 

187J 

i9<^544-54 

1611 

86074.10 

1 69090.77 

1 8  7 1  I 

190  447  / 

l6l  l 

—  1 

86059.59 

147 

168978.56 

1869 

196551.10' 

1009 

86044.57 

147 

168866.47 

x8<7 

I96i54-^4l 

1^07 

86019.75 

147 

1  6»7  54«49l 

1 8^6  1 

i9"»)*'-*'V| 

I  Ko  f 

86014.91 

147 

168641.61 

1864 

1 96061.06 

ifox 

86000.07 

147 

168550.85 

18^1 

195965.95 

1601 

1  8 

85985.15 

14^ 

1 6841 9.1 9 

1 8<o 

I  9  >  009. y*. 

I  f  ^^» 

I  7 

85970.J7 

148 

168507.65 

i8f8 

1                               -  1 
1  195774.01 

1  ^V"! 

85955.51 

148 

168196.11 

I8f6 

1  195678.11 

■f9«j 

M' 

85940.64 

148 

I  6 0O04.09 

l8n 

1          195  501.^4 

1  f  941 

I  4 

!  85915.7^ 

148 

167975-^7 

i8f  j 

1  195486.97 

lf9J. 

85910.88 

148 

1678^1.56 

1  '''' 

i  i9559«-50 

M90 

l— ' 

85895.99 

148 

1 677  5^*5^ 

ly  S * V"- *  ) 

1  f  88 

lll 

85881.09 

1~8 

167640.67 

1  184" 

1  195100.91 

1T87 

1  lO 

85868.19 

I  148 

167519.8» 

184/; 

1  i95'^5-77 

If8f 

9 

85851.17 

1  149 

16741 9.11 

1844 

1  195010.75 

If85 

g 

85856.55 

149 

167  508.6^ 

1841 

1  194915-^5 

I  f8i 

1  7 

85811.41 

149 

167198.18 

1840 

194811.01 

If79 

C 

85806.49 

149 

167087.82 

194716.51 

If78 

S 

1  85791.55 

149 

166977.5^ 

18^7 

1  194^51-75 

IS76 

A 

149 

166867.4.1 

1  194557.15 

if?4 

J 

149 

166757-4' 

18  n 

1  194441.8S 

J 

:  8574^.6^ 

J  149 

166647.4^ 

\  l8ji 

i  194548.6] 

if70 

1 

!  8575>-5 

[  150 

1665  57-^< 

S  I8jc 

»  1  194^54-4 

f  lf<J9 

t 

>.  85716.7 

J  tfO 

.  166417-9 

5  i8it 

;  1  i94i6o.4( 

5  if<i7 

31.  Grad. 

Stnus 

10 

Tangens 

t  Setans 

1  10" 

51528.74 

6011^,66 

1166%^. 7^ 

(-, 

!  5M55-^^7 

6016^.17 

I  16704.1  j 

.  ! 

j        .^»  -i 

1'  5^578^59 

4if 

6^0204.90 

1  16724.5S 

M 

'i  5^<^^3.5i 

j  4ir 

^0244.54 

661 

116745.0^ 

;  51(^28.42 

I  415 

^>0284.i  9 

661 

11(^765.51 

541 

!  51^55-5? 

1   — 

41  y 

^03  23.8^^ 

661 

11(^78^99 

1  51678.24 

'  4if 

(^03(^3.54 

661 

I  I  6806.49 

541 

^5^705-14 

^0403.23 

66i 

1 1(^827.01 

1  51728.04 

4if 

6^0442.94 

'  66% 

11^847.55 

 54^ 

j  5^75^-93 

4if 

66l 

11(^868.10 

Hl 

51777.82 

(^o  5  22.40 

66z\ 

11(^8^8.^7 

545 

!  51802.70 

41  f 

60^61,1^ 

66^ 

1 16^909. i^" 

;  51827.^8 

4if 

60601,^1 

66j 

1 16929.86 

544 

!  51852.45 

415 

^0(^41.70 

66} 

1 16950.48 

544 

'  5^^77-39 

414 

6068 1.49 

66} 

1 16971.12 

 5_44 

|,  51902.19 

414 

(>072i.30 

664. 

1 16991.78 

544 

1  51927.05 

414 

6076^1.1 2 

66^ 

1 1701 2.4C 

54. 

414 

(>o8oo. 95 

664. 

117033.14' 

 5_4. 

i  51976^.7^ 

414 

^0840.80 

664 

117053.85 

^  54r 

j  5Zooi.(>i 

414 

60880.(^7 

66s 

117074.57 

54<? 

1     s  1016,^6 

414 

(^0920. 54 

66s 

117095.311 

_54f 

5  205 1.50 

414 

6^09(>o.43 

66s 

1 171 16^.071 

54^ 

5207^.1 5 

414 

(>iooo.34 

66s 

1 17136.85 

54^ 

52100. 9(^ 

414 

61040.2^ 

66  s 

117157.64, 

 547 

52125.79 

414 

^io8(>.i  9 

666 

117178.45 

547 

521  5o.(j  I 

414 

6"!  I  20. 14 

666 

1 171 99.28 

547 

!  5^175-45 

414 

61 160.1 1 

666 

1 17220. 1 3 

 5_48 

1  52200.24 

414 

200.08 

666 

117240.99 

548 

52225.05 

415 

61  240.07 

667 

1 17261.87 

548 

'  52249.8^ 

4M 

(^i  280.08 

66y 

117182.77 

58.Grad. 

1  i{  Sinm 

i  10"  1 

10" 

10" 

50  85:^01.74 
<S  85686.75 

85671.75 

1  1 

166518.54 
1 66108.84 
j  166099.45 

1816'  194066.46 

18*4'  195971-^1 
181J  193878.89 

I  f  6  J 
If^j 
I  f 

,56  8C656.74 

55  J^<'4i-75 
54  85616.71 

1  6  >  990.16 
165880.99 
1  1^5771.89 

1811 
X819 
1817 

195785.17 
193691.76 
195598.55 

I  f  6c 
IffS 

illZ 

7;  85611.68 
N  I       8  ( ^  8 1 .60 

xn 

165661.91 
165554.05 
165445.19 

181  f 
J814 
iSii 

195505.05 
195411.85 
19^518.76 

I  f  f4 
if  f5 

if  n 

85566.55 

85551.49 

4^  8^^;6.45 

in' 
1  f  1 

165556.65 
165118.08 
1  165119.65 

181C 
1809 

iSo- 

195115.78 
195151.90 
195040.15 

I  f49 
I  f47 
If4f 

855x1.55 
4  85506.17 

j45 

ifr 
ifi 

I  6501  1.18 
164905.04 
164794-9^ 

i8of 
iSoj 
i8ct 

191947.46 
191854.90 
191761.44 

I  f  44 
If4l 
If4I 

I44  ^5476.09 
4;  8^460.99 

-t-   '  '  "  ' 

ifxl 

164686.86 
164578.95 
1  64471-1 J 

iSco 
I 

,-v<. 

I  91670.09 
191577.84 
191485.70 

If  58 

If57 
ifj_f 

4          b  541  5.64. 
85400.51 1 

16456,-^8 
1  164155.76 
1  164I48.14 

I  -  of 

I 
I 

191595.66 

91501.75 
;  1109.90 

I  f  55 
Ifi^ 

if5o 

'  s      8  c ; 8  f  .;B 
85^7o-2.5! 
136  85555-08 

1     1X>  4040.81 

j     i^S95  5-5  ^ 
165816. 5c 

17JIC 

I  911  18.17 
1  91016.5  5 
91955-Q5 

ifi8 
I  f 

1  fif 

551  85559.91 

;4  85514.7^ 
^3  85509.5^ 

i^^7>9-'9 
16561 1.18 
165  505.18 

1784 
17«^ 
1781 

19184.5.61 
19175^^.50 
I  9  166J.09 

ifU 
ifii 
if  19 

52  85194.40 
5ij'  85179111 
50"  85164.01' 

M5| 
Ifj! 

165598.47 
165191.77 
165185.17 

1779 
177«. 
177^ 

191  S6i),^)<) 

191478.99 
191  588.09 

I  pS 

I  n6 
if  14 

51 

ii 
54 
35 
l£ 
37 
38 

12 
40 
41 

ii 

45 
44 
45 
4(> 

47 
48 

49 
50 
11 

5^ 
55 

li 
55 

57 
58 

59 
tfo 


31 


Grad. 


Stnus 

10"  ! 

1  Ufi^etJS 

10    1 1 

4ij 

613  10.10 

6(^1  \ 

415 

6i  3(>o.i3 

51324.2.4 

415 

(j  1400.1  8 

(T^S 

51349.05 

415: 

(j  1440.14 

668 

51-373,81 

4151 

(5 1480.3 1 

51398.59 

"413 

^i  5 10.41 

668 

51413.3^ 

- 

415! 

(?  1 5(^0.5 1 

669 

5  M48.13 

4^5 

61600.6^ 

669 

51471.90 

4Tf5 

(>  1(^40.77 

669 

52.497«^^ 

415 

^1(580.91 

6,9 

51511.41 

413 

^1711.08 

(JO 

51547. i(J 

411 

(^1761. 16 

670 

51571.91 

411 

(>i8oi.45 

670 

5159(^.(^5 

411, 

^i84i.(;^ 

670 

51(^11.39 

4ii| 

^  0  0  _  00 

(>  I  50  1 .80 

670 

51(^4(5.1 3 

411I 

^l  911.1  1 

5 1(570.85 

4ii| 

61961.^6 

51(^95.5» 

411 

61001.6  3 

671' 

51710.30 

411 

(>  1041.91 

671 

51745.01 

411 

6  lOo  3  .10 

671 

517(^9.73 

411 

61117,. 

671 

52.794-45 

(^11(^3. 85 

671 

5  18  I  9.14 

411 

(>ii04.i7 

51843.83 

411 

(51144.51 

675  1 

518^8.53 

411 

(^1184.88 

^73, 

51893.11 

411 

(>i3i5.i(> 

51917.90 

 4i_i 

(>i5(>5.()(> 

673 1 

51941.58 

411 

(>i40(>.07 

674 

519(^7.15 

411 

(^144(^.59 

^74j 

51991.93 

411 

61^^6.9^ 

^741 

Secans 

17303.(^8 
i7324.(>i 
17345-57 


173(^(^.53 

17387-5^ 
17408.51 


17419.54 
17450.58 
17471.^3 


17491.70 

17515-79 
17554-90 


175^^.03 
17577-17 
17598.55 


17(519.50 
i7(>40.70 
I7(>(>i.9i 


17(583.14 
17704.39 
1771S.66 


1774(^.94 
17768.14 
17789.55 


178 10.89 
17831.15 
i785  3.(>i 


17875.01 
1789(5.41 
17917.84 


10 

349 
349 
349 
3fo 
3P 

3fo 
3fi 

3;i 

3^2- 
3f3 
3^3 

3f3 
3f4 
3^4 

3f4 
3T4 

JIL 

3n 
3f^ 

3f^ 
3f^ 
_3f5 

3f7 
3J7 
3f7 


*w  , 

58.Grad. 

Smm 

10"  \i  Tdngens 

Sc(4ns 

10' 

i9 

165078.67 

r74 

191197.19 

18 

8yi5  5.60 

162972.27 

1 9 1 106.59 

ifii 

iZ 

0521  5.^9 

162865.97 

1 9 1 1 1 6.00 

1  foy 

i6 

85205.16 

if4* 

162759.77 

191015.51 

if07 

^5 

85187.9^ 

^f4 

162655.68 

1767] 

190955.11 

I  yofJ 

M 

1  85172.69 

ili 

162547.68 

17^6 

190844.85 

 M04 

15 

1  85157.45 

^f4 

.  161441.78 

190754.64 

IfCl 

12 

85141.19 

^f4 

16155  5.99 

1 90664.56 

1501 

11 1 

85  I  26.95 

if4 

1  61250.19 

^90574-57 

 1499 

20 

85111.67 

if4 

1  611 14.69 

1 90484.69 

M97 

19 

85096.59 

^f  f 

I  6101  9.10 

190594.90 

18 

8  508  1 .1 1 

*ff. 

16191  5.80 

1 90505.11 

_1494 

;  I  - 

85065.82 

if  f 

161808.50 

i7frj 

19011 5.64 

1491 

;  85050.55 

if  f 

1  61705.50 

I7fj| 

1 901 16.16 

1491 

i  85055.22 

3^ffj 

161  598.10 

i7fil 

1 90056.78 

1489 

14 

8501 9.91 

161495.10 

i"4^| 

189947.50 

1487 

13 

85004.59 

if  f 

161588.19 

1-48  1 

189858.51 

1486 

12 

84989.27 

iffj 

161 185.49 

1-46 

189769.14 

1484 

1 1 

84975.94 

if^' 

r^i  178.78 

l"44 

189680.16 

1481 

10 

84958.60 

161074.17 

I74j' 

189591.57 

,481 

9 

84945.25 

1 6o€)6^,66 

1741  \ 

189501.59 

llll 

8 

84927.90 

160865.15 

1740! 

189415.91 

1477 

7 

84912.54 

160760.94 

189515.51 

X47<5 

 84897.17 

160656.71 

1 89156.84 

1474 

84881. 7  5^ 

1 605  52.60 

I7jf 

1 89148.45 

I47J- 

4 

84866.41 

156' 

160448.58 

17H. 

1  89060.16 

1471 

_3 

84851.02 

~i 

 160544.65 

_'731; 

188971.97 

I4<?9 

2 

8485  5.62 

^^71 

1 60240.82 

i7?o[ 

188885.S8 

1468 

1 

84820.22 

'"i 

1601  57.09 

188795.89 

1466 

0 

84804.8 1 

160055.45 

1717 

1 88707.99 

1464 

1 
1 

J_ 

4 

5 

_^ 

7 

8 

J_ 

lO 

1 1 

I  2 

13 
14 
15 
16 

17 
18 

19 
20 

21 

22 

23 

24 

^5 
16 

27 

28 

29 

30 


3-?.  Grad. 


Sintu 

10''  1 

Tar,gem 

II  i 

10  ! 
674 

Secavs 

10 

5301(^.59 
55041.15 
550^^5.91 

411! 
411 

61527.39 
62567.86 
62608.34 

117959.28 
1 17960.74 
117982.22 

5  5090. 5(> 
53115.21 
53i39.8(j 

411 

41I; 

411 ; 

62648.84 
62689.5  5 
62729.88 

<i7r 

1 1 8005.72 

I  18025.15 

1 1 8046.76 

n8 

5^9 

531(^4.50 
53189.15 
53213.7^ 

411  j 
411! 
410 

62770.42]  (,-^6 
62810. 9^1  6-j6 
62851.551  676 

II8068.3I 

T  T  Q  r^Q  ^  Q  Q 
I  I  0009.60 

1 18 1 1 1.46 

5f9 
5^0 

53238.59 
53263.01 
53287.65 

.410 
410 
410 

410' 
410 

62892.15 

61932.74 
61973.36 

677 
^77 
^77 

118135.07 

I  I  0  I  54.69 

II8I76.53 

360 
$60 
^61 

55512.24 
55356.85 
53361.45 

63013.99 
63054.64 
63095.50 

^77 
678 

1 18197.98 

T    T  Q  4    T  /^/^ 

I  I  o2  I  9.66 

II824I.35 

361 
361 
$61 

53386.05 
5  34 10.64 
5  343  5-M 

410^ 
410 
410 

65155.98 
65  176.67 
63217.38 

^78 
678 
<?79 

1 1 8265.06 

.,Q,Q.  —rx 

I  I  0  254.79 
I  I  8306.54 

561 
361 
361 

55459.82 
55484.40 
53508.98 

410 

410 
410 

409 
409 
409 

63258.10 
63298.83 
^^3339-58 
65580.55 
65421.13 
63461.95 

^79 
^79, 
_6_79 
^8o 
68o' 
68oj 

118528.30 

1 1 8  3  5 0.08 
118371.88 

5^5 

5  3  5  3  3-5  5 
53558.12 

55582.68 

118393.70 
118415.54 
118437.59 

5^4 
5^4 
564 

53607.24 
53631.79 
55656.54 

409 
409 

409 

65502.74 

<^3  543-57 
65584.41 

6%o\ 
6%i 
681 

118459.27 
118481.16 
1 18505.07 

5H 
5^f 

5^r 

55680.88 
55705.41 
53729.96 

409 
409 

409 

65625.27 
65666.14 
63707.05 

681 
681 
6%i. 

118524.  9 
1 18  546.  9 
118568. 9 

5<Jf 
^66 

! 

91 

8: 

7l 
6 

i: 

lii 
jo 
49 
48 

47 
4<J 

45 

44' 

4$: 

ii' 

41 

43 

ii 

57, 
J6 

77' 
54 

ii' 
}> 


57 


.Grad. 


i6'_ 

10  ! 

«4789.591 
84775.971 
84758-5Ji 

159919  91 

1  5  9010.4/ 
159715.11 

J7iJ| 
17^5  1 
I7ii| 

8474 5 09, 

514717.65  1 
84711.19 

lf7 

1  59619.87 
I  595  l  0.7  2. 
159415.66 

171*0  j 
17^9| 

84^9<J.75| 
0400  I  .lo  1 

84665.79 

158 

tfSj 

159510.70 
I  59107.0  5 
159105.05 

17 14 
1711 

84650. joi 
046  5  4.«'  I 
84619.51' 

xfSj 

l  59001.58 

1 5  0099.79 

I  58797-50 

1711 
1709 

^'707 

84605.81 1 

045  00.50 
84571.78^ 

158694.91 

^5  59*- 

1 58490.41 

1706 

t  "•0  j 
» .04 

170J 

84557.1^ 
^4541.7^ 
84^6.18 

158588.50 

1  c8i86.i8 

158184.56 

X701 
1700 

1^9«' 

84510  64 

8    0  ^  .08 

"4ny  ) 
84479.5^ 

if9 

X  C4r 
*  1  ~ 

158081.55 

1 57980.79 

I57879.M 

I^9f 

84465.95 
84448-37 
84451.79 

1  57777-^0 
157676.15 
157574-79 

1691 
1^90 
1^89 

84417.10 
84401.60 
84561.00 

1^0 
l^O 

157473.5^ 
157371-34 
157171.16 

l6li7 
l6%6 
1^84 

84570.59 
84354-77 
84559.14 

t6o 
t6o 
t6o 

1 57170.16 
157069.56 
I  56968.5(3 

I68j 
I681 
t^79 

SCidfiS 

0 

188610.19 

ib65  51.49 
1 88444.89 

""88^778 

1  00  269.97 
188181.66 

14-51 

1461 

I4f9 

I4f8 
X4f' 
I4f  f 

188095.45 

1 00000.5  5 

1  87911.5  1 

~8787;.i8 

187747-55 
187660.81 

'4f5 
14JI 
l4fo 

1448 
144^ 
144^ 

X  07574-X  ^ 
187487-^4 
187401.10 

'445 
1441 
'440 

1875x4-85 
187118.59 
187141.45 

1458 
I4J7 
I4H 

1  187056.57 
186970.40 
I  186884.55 

'454 
'451 
145' 

1  186798.75 

!  186715.06 

1419 
'417 

186541.97 
186456.57 
1 8657 1 .16 

T86 186^.05 
1 86100.95 
186 1 1 5.po 


I4if 


1414 
1415 
1411 


1410 
1418 
1416 


31! 
31 

34 

35i 

Ifl 
37  i 
38, 
19. 
40 
41 

li 

43 
44 

46 

47 
48 

49 

5.0 

il 
51 

53 
li 
55 
5^ 
57 

58 

I 


Snus 

5  3754-49 
55779.01 

_13^Q3-H 
^  5  SiS.o^? 

53S52.57 
55877.08 


53901.58 
5  392^.08 
53950.58 


55999-55 
54014.03 


54048.51 
54071.98 
54097.45 


54111.91 
5414(^.37 
54170.81 


-i? 
409 
409 
409 
409 
409 
408 

408 
408 
408 

408 
408 
408 


408 
408 
408 


408- 
408 
408 


5-^^95'^7 
54119.71 

541(^8.59 
54193.01 
54317-44 


54341.87 
543(^<^.i8 
54390.^9 


407 

407 
407 


407 
407 
407 


407 

407 

407 


54415.10 
54439.50 
544^3.90 


407 
407 
4071 1 


3-?.  Gracf. 


6S1 

6Si 
6Si 


Tangtns  10 

^57^7'9y 
^3788.85 
^3  8 1-9.7  a 

^3870.7^ 
(>39i  i.(>9 

^4034-^7 
(^4075.^9 


685 
^8j 
685 


685 
684 
684 


^41 1(>.73 
<^4i  57.79 
6^ic)^.^6 


^42.39-94 
(>4i8 1.04 
6^^11,16 


<^43^3-i9 
^^4404.44 
(^4445.^0 


^448^.78 
(^4517.97 
(^45(^9.1 8 


(j4(^io.4i 
6^6^  1,6^ 
^4^91.90 


^4734-17 

<^4775-4^ 
648i(^.7(? 

^4858,08 
(^4899.41 
^4940.76" 


684 
^84 
6Ss 

6Ss 
6Ss 
6Ss 
6S6 
6S6 
6S6 


6S6 
687 
^87 


^87 
687 
6SS 


6SS 
6SS 
6SS 


6S9 
6S9i 
6S9 


Secans 

1 1  8590.89 
1 18(^11.89 
1 1  86^34.90 


1 1  8(556.94 
1 1  8(^79.00 
1 1  8701.07 


1 1  8713.1 

I  18745.17 

I I  8767.40 


10 

5^7: 

5^7  ' 

5^7 
5^8 


118789.54 
I18811.71 
118833.89 


1  1  885(^.09 
118878.31 
1  I  8900.55 


16% 
}69 

570 
570 


570- 
570 
571 


1  1  8911.80 
I  I  8945.08 
118967.37 


118989.68 
I  1901 1.01 
119034.36 


571 
571 
572^ 


119056.73 
1 19079.1  I 
1  I  9101.51 


119113.94 
1  I9I46.38 
I  I916S.84 


572- 
571 

J21 
575 
575 
574 


M9191.31I 
1 1911 3.81! 
119136.33I 


574 
574 

__574 

57f 
57J 
57  f 


1 

57.Grad. 

1] 

10 

Tdnjitns 

■V  1 

'°  1 

10  • 

19 

84515.51 

X56867.8I 

186050.96 

ii 

84507.87 

1  56767.11 

l6-;6\ 

1859^/^.11 

I4I5 

»7 

84191.11 

I  ^6666,6^ 

185861.58 

84176.57 

1 

t6l- 

i  56566.15 

185776.71 

1410 

*5 

84160.91 

i6l' 

I  56465.90 

1^71 

185691.16 

14-^9 

^4 

84145.14 

161 

156565.64 

185607.69 

14^7 

^5 

84119.56 

161 

156165.48 

185515.51 

I40<f 

11 

84115.88 

161 

I  5^1 65.40 

i66r^. 

185459.05 

1404 

11 

84198.19 

i^i 

I  56065.41 

1666' 

1855H-85 

140J 

10 

84181.49 

155965.51 

166^ 

185170.75 

1401 

19 

84166.79 

iffi 

155865.71 

\66^' 

185186.71 

18 

841 5 1.08 

ifii 

I  5  5766.01 

l66l\ 

185101.81 

1198 

17 

84155.56 

161 

I  5  ^666, 

i66q\ 

185018.98 

1)^6 

841 19.65 

161 

l6sl^ 

T84955.15 

l|9f 

ii 

84105.90 

161 

155467  41 

i^n 

184851. 6  L 

n95 

14 

84088.16 

161 

155568.06 

I6ss^ 

184768.05 

1591 

15 

84071.41 

1^1 

155168.80 

uu, 

184684.59 

1590 

1 1 

84056^6 

155169.65 

l6si 

184601.15 

1189 

1 1 

84040.90 

155070.54 

Ufl 

184517.95 

1587 

10 

84015.15 

154971.55 

184454.76 

I  jS^ 

9 

84009.5 « 

154871.64 

164^ 

'  184551.66 

1584 

8 

165 

"^7477  5. «1 

1646, 

1  18^768^66 

1583 

/ 

85977.78 

IM 

I  54675.10 

!  184185-74 

1581 

85961.99 

_16| 

154576.46 

184101.91 

I  |8o 

8_5946.i8 

IM 

M4477.9^ 

1  184010.18 

1578 

85950.57 

154579-46 

1640 

185957.55 

Ii77 

85914.55 

I  5418  1 .08 

l<^59 

1  185854.98 

I57j 

85898.75 

1  54181.80 

1^57 

1  185771.51 

U74 

85881.90 

I  54084.60 

I6j6 

185690.15 

n7» 

85867.06 

1^4 

155986.50 

16^S 

1  185607.85 

071 

y  . 

r  .       '  *  *  *- 


33-  Grad. 

1  'f 
1  10 

Targens 

10' 

Secans 

1  10' 

54488.30 

407 

&4982.1  2 

690 

1 19158.86 

57^1 

1 

54^2.^9 

65023.50 

690 

1 1  928  1 .41 

37^1 

54557.07 

65064.90 

690 

I  19503-99 

57^1 

4 

54^^1-45 

40<J 

65  106.3  1 

690 

1  19326.58 

[  377! 

5 

54585.82 

40/? 

65147.74 

691 

119349.18 

6 

54610.10 

65189.18 

691 

1 1937 1 .8  I 

 577- 

7 

54(^54.56 

1 

406 

65  230.64 

691 
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76686.49 

770 

1 26019. 1 2- 

469 

50  1 

(^087(7.14 
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79406.11 

i9f 

11 

7958^.45 

'  i9f 
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1 3 1 586.10 
I  3  I  506.68 


ijjo 
i|i9 
I  ji8 

I  ji6 


1314 
13^? 


131417.51 
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